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SKATES RS , LINA. AU, SUTRAS , 
REGA, ARANDAS RÆ ND. Pees , 
fr "ET SEND, RSENS SRLS AB. 


FP : Sts 


S UA EE CIE ; QE, ACER SMED. SIJA EKKE 
Val, Set , 2222.90. A, Dic PES. 


SARA ` REI AA, KAR CL ata. bl 
al, FTE A, A VEGEN 
Personer À, BEER ÆR FAR. 


EB EA ÐA EA, LURER, CARESS , SEME 
FAMERS. RIFA AEB MAS 


SAE: Mid 

SE, BeOS B Cit ! mA RIO 

im): 0 AX. DÉ (null), RAI. RIVE. APR : FPEA SE 
RANA ARR? ÁRI : MA FÆÐI 

UR (RN STARS DRAB AUB (Blu, ANGERS) , JESUS 
Mii, MARS Va Bi. 


ATA (AER) AIR ARA THEN. (RRE 
HOF E AKARA CAN A MEÐAN 19) 
ENEE EEGEN ME EIRE EISE 
false, TEHKISDUROIA , Rm TaÐ asa LIE. skin MEIERI TS 
ib PEO, (BRE EH AVERA, 


HRR SFR, Hó a FÐR SRA, DR 
A EA GE 


6.3 Há 


EKES Al , HESAR), S RHA GAH RE EÉ 
A. HEART, ERKIJSEE , MADRE KA ARAN) 


ES 
o 


At, FAXAR "EPA A. men, ll GENA" F. x 
TUKES RA . 


Dik : BE 


FR IFC MRA genat) ÆR HIE. (Dr AAA. "FØRE = 
Ty ERAS, EBEE CHE AAN). 


zn : CEPA, HANN SAT CWA. 


FHL3R275 95). MERA AU TUE, BDO NY 
th. 


Æ NA , hz] , mæði, [R], BII sæist o- 23, 


Mix fg FR LISAA RAM. 


DEIRE (MORE HIERE) : 360 x m / 60; HERE ( M12R EA 
Ett) : 360 x (h $ 12) / 12 + 360 x (m / 60) x (1 / 12); BEDS 
FIS : (HAE - DERE) % 360. 


fet EAT F aI EZI(30h - 5.5m) % 360, 


Pik : RAMAGA 


EREECHEN 
APART ER. 


TWA : -NEFA TCR AEM) , JUSSBUIRERRIBESE/J "3 4 5 6 7 1 
2" , EEA Bee hee PERT ICR ? Ra PATA MER. 


XA REP MAA : 


EA; E TAFFERMA MS REB ICR (EE 
al, BIDER). 

METT 

Area TUSRBUEUAIS SE IST (Rai TARO), FIT 
IAF FARES (Bx PARE), BRIX NIGER ATA E, 


FAI, kk. RIRE, EA, RÆ RA 
Sail, RILTÉAFÉSÆEEMNNIX, ER RAS , Ee VHS 
ABE. BBS "re" (CSS, 


LER hjal okee (602) , HFMID > RIGHT, FLUER NET ARE 
XANTAL. DIEM NEATH NER , æi 


SUERMIDEERIGHT/]N , WEB IA ARI, SEURAAT (IKEA 
HARM EIKÄER ) . FEE , ABELS ASIC. 


PATA MEAN, CHAE NTER , ERMITA (EX 


ÆRA ) o 
JA : BEE ja 


KABLEA | RNASE. E, HUSENE VARA , POROUS 
AVES, AM, BNA. E 
a, ER ÆR Sks, KIMI ATX MOTE, HÉ 
VAÐ SLI AR, ICAP IX SEIS. 


IMI: M DAG sæ SRE. Er REA 
(UFFERT) BARA ( BA Mæta ) EIRAN ? 


Ki ALEXIA: SRS His , RSLÆFN. a, RISKI] 
MARTE RESTS NERE. 


KA, Bell ASSERERE ESAE EECHER REESEN 
ER, SAPS NNN PEE E, RIMS TSA TP CHER 
REA, AS IN eS SX LR. 


HET P< NEAR , EVMECZTUETBUJZEAT AE. RAKE, Kl ABBAS 
FUTSAL, Mæ 1 BO „SIR BS L. 
TA : EPMA 


TRES, DAME Ee, EA , ll SM 
Ayla (Eban = 1) AREA, — RFIC NEAR. 153]n = 119553 

Ja, RASO An = 2096. ERA, An = (in = 289453 , Hella 
IEA = 399717. 


Ba MARWA SLE AERAN- 1A ASE , BETTS HHN 
HR. A, HUBSSERUELHNZJ3SRABJRSAZSSR , RIT BEP ARE, EET RU 
BARRE NAG. 


NA : SIT SA , TIED NF HETE EU ISS 


fj FÅ. 
AFR abcdefg/If : 


RA "a" AE, ARJ : ("a") Ane "ab" , BRA: ("ab", "ba") B 
ARE "abc" , HRSEHAR? 


Let FAS "AASS" T. SEIP ("ab") , EAT BER 
p(“abc" OE E "c" BRISTER ER 


SESSI Pr. BE : 


P("abc")= E "c" FFHENP("ab" MIA ERD SI, JE: 
P("abc") = IG "c" FAN "ab", "ba" HXANERS AER. tb 
Æ: P("abc") = merge(("cab", "acb", "abc"), ("cba", "bca", 
"bac")), Ses : P("abc") = ("cab", "acb", "abc", "cba", 


"bca", "bac" }, 


BEE f RARER , RMI NÆRERE. Sinnen... nf 
FERD) , BANS "Kris" Greg, BIERS. . . sn- 109A. 
(32/s1...sn-1 FFARR NA IAS , RISB AIX MR , HESVF 
RANTS BRA sn. 


T8) AE Aaa ESS hk JA. 
THEA : BOEN EŻ 


JAÐRA AK, SURE. PANES, ÅR 
FAS. MMAR, AA BREINER ( EER: 
bJ) , REALL ZIMA I. 


I ` NENE , HIRE N ( HH RT) Stro, WIE BAY 
RE ? 


SR AAA AAN R. 





DER ? RAS EF, SERRE. SE ? Bife 
U, PRIMREZAAT—TBUH, RADIAL PSE ? AA 
LRA. BRERA, KERITÄ, TAMARA. RA? ER, AH 
RMAF RIS AAEH A. SME, URR NETTS HÄH, REGA Re 
mættuð Ad „fri. IR CBAC , BAIA Fæ 
EP DTA FIE. TIBIA NAR BEER. Alt. SAF 
ÍT., RASS. EEK , REB EMNE, HEURE 
ARE — RAM , MAGRE RO AA “FTCA EBFC. BAA 
RFE NE (min heap ) F , EH átu THEIR. Be) AS FUE 
AIRE (max heap) À, HARA FN. ME, ërëm. EN 
AVATAR BREMEN NEI —, MISS MEA AE, SR UNITÉ 
IS AEA ATREA MEHR , NERA ERE o 





Mic, EZ 82% , (KPA Fink ht, 428 7 , (RRE 


SR 


6.4 SĦAB 


ÈI , REFET , HERA UE. ER ARBAA. 1833] 
BERETA , EZ BGEA RES RETIN 2 


ESA, SSA Bo FE, 


IERA : FUB ZSIERRSARPISETGTRRBISN (expected input ) MUFF ASIA 


( unexpected input), 


EX : PEENTE ESEME EREE, (ARE RO Rabe MUST. ATS 

AY "mx MERA, FAM ( asymptotic efficiency, Adic 
iA) ts. ah, TEIT HORER , (RA LIG STR 
Bay BARRES , KESK FR RAS. 


ma : (VRBES AL 1017 MARES bloer, RHA RADARS IRS GID, 


DE ` SS ERT KA RAISES , HABE RAT. DENSA 
ETT, TRS, knee , EO SES METERNE 
MUMS G NB. 


ÆI ERRE, (SAS SERRE OTSA. ELYN, Ti 
TERRAIN RAR , URBS FIR. 


DAS AE Mr. MAD, BERA, Slee E 
EIA EDP, ARNE Eër 7. 


EHT, EA E SICHUAN NS 
A 


ik KE, AMERICAN, ETC /Axat Bxb + 
… (Bra EE Ee LESA), BIS IVAN Mál FER 
DEMINVAS. EME, MOIES RART, LUE 
BEER El J, 


IX ERES ZFRSEHIS IL. 
Snæ BOSCHI =Ñ 


RÆSA ARENA) — double, HPÆk VITFNNAE 
STP. RM æli , UA, SARA 
BAERS, BIÐ BR ARK 1000S IAE , IX UHR EIS 1000 


MIR. 
1 int[] sum(double[] poly1, double[] poly2) { 2... 3 } 
BÆN 


HAS ÆI LEZ Ur A NB coefficientsñlexponents. X 
ALMA, SAAB LR EIRE EX, SEKÄ , 21 
JL il J9coefficients[i] + xexponents[i]. 


KFR, Ul&icoefficients[p] = kflexponents[p] = m, UI pA 


kxm, REI Af LEA AR, BERZAL — VS TEN 
SCHO. WRAMAKREAR , MALM "KEN" (É. MRS 
LEE, AA— NS. 


1 >>? sum(double[] coeffs1, double[] exponi, 2 double[] coeffs2, 


double[] expon2) { 3... 4 } 
UF RSSCHUS AL 
WAX NAG , BARRI S ht), 


1 class PolyTerm { 2 double coefficient; 3 double exponent; 4 } 5 6 


PolyTerm[ | sum(PolyTerm[ ] poly1, PolyTerm[] poly) (7 ... 8 J 


BE ATRERAATAAXA MIK. BAR, BARE. MERE 
AUS , EEI RABBA AFA eS , RE CAR ALLE 
ME. 

EE 
KR MER NTE (AFTRA ) 253) 
AFTRA RE. 


Fe J LAE FAS RISKIEN. 


1 public boolean compareBinToHex(String binary, String hex) { 2 int 
ni = convertToBase(binary, 2); 3 int n2 = convertToBase(hex, 16); 4 


if (ni < @ || n2 < 0) í 5 return false; 6 ) else í 7 return n1 == 


n2; 8 } 9 } 10 11 public int digitToValue(char c) { 12 if (c >= 

D 88 c <= '9 ) return c - O ; 13 else if (c >= A 88 c 
<= 'F ) return 19 + c - ‘A’ ; 14 else if (c >= ‘a 88 c <= 

f ) return 19 + c - ‘a’ ; 15 return -1; 16 ) 17 18 public int 
convertToBase(String number, int base) { 19 if (base < 2 || (base > 
10 && base != 16)) return -1; 20 int value = @; 21 for (int i = 
number.length() - 1; i >= 0; i--) { 22 int digit = 
digitToValue(number.charAt(i)); 23 if (digit < @ || digit >= base) 
{ 24 return -1; 25 } 26 int exp = number.length() - 1 - i; 27 value 


+= digit * Math.pow(base, exp); 28 } 29 return value; 30 } 


FAI LIE ENER , SMTA BIE AAA, EX EI 
WSN SEE , MAZE. THES. , KIRA BI SconvertToBase 
fldigitToValueHJf iA SAE. 


ERE 


m SRC Sete SMA IG RX MIA (RE) . RABBIT LEIS 
ESR, tea Æ Sa. 


(URES 30 REESE FRI CRASS , MEME N 
RAE , AN RB : 


1 public void swapMinMax(int[] array) { 2 int minIndex = 0; 3 for 
(int i = 1; i < array.length; i++) í 4 if (arrayli] < 


array[minIndex]) { 5 minIndex = i; 6 ) 7 ) 8 9 int maxIndex = 0; 10 


for (int i = 1; i < array.length; i++) { 11 if (array[i] > 
array[maxIndex]) { 12 maxIndex = i; 13 } 14 } 15 16 int temp = 
array[minIndex]; 17 array[minIndex] = array[maxIndex]; 18 


array[maxIndex] = temp; 19 } 


RA, (AALS RAT „AFAR #AMSZA9/0A3R EE SUXJ MATA. 


1 public static int getMinIndex(int[] array) { 2 int minIndex = 0; 
3 for (int i 1; i < array.length; i++) { 4 if (array[i] < 
array[minIndex]) { 5 minIndex = i; 6 } 7 } 8 return minIndex; 9 } 
10 11 public static int getMaxIndex(int[] array) { 12 int maxIndex 
= 0; 13 for (int i = 1; i < array.length; i++) { 14 if (array[i] > 
array[maxIndex]) { 15 maxIndex = i; 16 } 17 } 18 return maxIndex; 
19 } 20 21 public static void swap(int[] array, int m, int n) { 22 
int temp = array[m]; 23 array[m] = array[n]; 24 array[n] = temp; 25 
+ 26 27 public static void swapMinMaxBetter(int[] array) { 28 int 
minIndex = getMinIndex(array); 29 int maxIndex = 


getMaxIndex(array); 30 swap(array, minIndex, maxIndex); 31 } 


BARTER ASKAR (RA BR ASME CAT 
Wil, BAS eBay LAR IUE, BEATERS , MSA RS 
(URES, RUM VUE ESS, HE AÐ 


LEES, 


xh. t 


SE EÐA , MAHSIRJELE — 
MRE, DAME NR 5 Vasile 2 


SR RAS , DIRA ADE, MS EE SE, 
É (RH ENE A, LEA SI UREA E SEA , BEA Ta 
ARANA, 


SR, LEAR. MRERÆANSFENEA , HALHMHITILFIKAVLE 
ER RRE KIRJAIMIA , SERA RES ER. 


ANE 


BARA LEIJAT — BB SERSEFAEF , BZ SANS, TH 
Bz , (HS RJASSERTIE A) ki FE (T 2 ULI A EC CER. 


A a ADE ES AR. 


1 public int convertToBase(String number, int base) { 2 if (base < 
2 || (base > 10 88 base != 16)) return -1; 3 int value = 0; 4 for 
(int i = number.length() - 1; i >= 0; i--) { 5 int digit = 
digitToValue(number.charAt(i)); 6 if (digit < @ || digit >= base) { 
7 return -1; 8 } 9 int exp = number.length() - 1 - i; 10 value += 


digit * Math.pow(base, exp); 11 } 12 return value; 13 } 

13247, KINNAR (BÆR, AF ICH RAAB ÆI RAN 
ERISA RII). 18617 RANAS MAME : ARE NAS E 
MALENA. 


AIER É E A Pie él 
ID, 


GR , (GE EE IRE, TRSRAE RE). KET br 
MERA Ra RAN ON , SS At 
SIR ER, HERA SKRR SLR Fi er An, 


AHH "ePUBw.COM" FE, ePUBw.COM HE ri NII 
SBR! ! | 


57:8 RAMURA 


MRS AR SARA) NR 


7.1 30/94 ERAISAKIENJIA: 


Eir , MINSI TIT , PBN STEN "EAR" ` PSX 
KRR ? HEAL PIS ? IBER BK ? ASS HERR ? Fi] 
FERRIE GJER , He RA LT AMARA, UREAN. 


1. OSÄR SEKÄ 


BAAS A HERE , ARA AA, fit, RAS 
Ei, LÄS KARA AA EKEKOSÄIR. ATCT ANIA , KEO ARES 
RAMBA, FUCA. 


2. FRA 


HÆRRI, MERETE AEE, SEILEIR ME 
FDS. MB ANDS IEEE RADER REAL 
HE , RS RFO A AER 


RIÐA , É E-M FIRE ATS SRE. COM, SESAR 
BON , (RA LAÐ BJ GNLARJÆS NEFIÐ, ÞAR 
FE , ARMAR RI, FIA AKH CBT SBE. 


3. SMERTER EDT 


BX BAAS) ir A LISO, (EIGE SEIN ÆREDE 
ECKHRERBUBEJJ. BET, IDE RSR AMEN KRESAEAAMNS. E 
ES ENE EMS 7 


TE. 


SEERA , BEER RSA AIT 
AJENA, SARA IR , Hat ART 
ALAR HS. 


FC HAE AIR ARE , BESA DARE ASS. SR, URSS HAGE 
[B] PRENA ESS ARA, ONE TRA HAAG. RE] 
VRBRE- PE CHEN PAIR, (ARRE, KIRA RA Fi 
tr. Drog AEAN E CHAR 9) KAA , MURAT; (ÄÄ 
BÉ EE SINE , iskin , KIRA EA 
EE AE EU AA, IRC EDR FIX. 


7.2 VR 


HER | FERÐA | IAA, (RARER AL PR IA. MI, RS 
ASEBSILTESUSASEBIBEPUBRSSEJ, BA, VIE Ise El re HC 
Ne? RAR RA IRA, 


1. AEREE 


EE 
ME See SERIES) REEMA BSN. RENIA 
284). (NENEELTIÄ. 


SAYRE. RANA MEES : REC MSERAARE , BUG 
KÄ, LB, AA REER (MARA ATTE). 


SBE TE MAZES : MES ABAD KAY S FORE RU. , PEA A lA 
sól, Hut. ERE EE A SLC BS 220% 30% , Rabo RAS 
A SI LR Seat ARA. 


FÆR: PRATTIKA% FREE ARTS IAEA 
B, RAIE, RAS. 


RN AROMA TIA RES ANA AR. BREK — 


É , (RUA LUSINEBS BES) ARLA NF. 
SR, VIA, BSESUBJAUIR RHA EA REAR SSS. $ 


GASSES THAN MISSES, 


2. BAVA E 


RÉVEIRARENENES ACER, BEAMS ti BER TILE , (BEAR 
RNS STERKIR RS e), Alt, HERBE XO LES ARR ARE 
SAS CERES SE 


ARA SKAGA? Deele ANR ? KR FRIÐ 
MB? IIVARI 2 FRA RAIRE ETA? EIE 
Blá, KUOREN JUSTE ? ZORA SET ER? 185 
HS, URIARTE ? KESKI ? 


sja missä, PREDRAG. MRIMEMETEADENLIE , BERT G 
FAZ. ÀM, REMAR DR, FARE NILS. SEMENE 
EINAR. Ih, ZE Y AS RT NATAL , ABER. FALL, + 
DREES , lk OT Geer "AS" , RAAB 
AAA, RES CHER. 


BTAHJBJBEBAETPI, MU, $E BREBASSSIBISKHR E T EE TERRE 
f. ERE Lr xk, MRE LARA. (KERIO 
Æ : BEARS „RSA MORA Lire P ? 


/ 


4. FEIE 
ii, st EEE, UPA eb sl RIFA ER, 


Man : (RZ MGE ln, SÄK+PE PER. AM, HAS 


LR „ASNA , Hi], SØPEN EH, 


SCH, : MINE RE CAZARE CALIF , RENIN RSA 
OSE. ARABIA. DANNE ? (KSM Seita ? 


FUS ` ÈMA HHH , AM ERE ES RS SAJ RA, 
FOODARRÈES , SEI SUMMERS SIA EST. 

TFK ` FI RRAME , fl] AR FSA, MERA B CNA 
pe. MU, Bis, Im mR, MEAR, 


LON, (AE EN ZE AAA (TA) , HA 
EX, IB SKE E FEAR J. 


7.3 RANKI 


2010FFXZ , FR I — MAMMA BR „hi NE MAA 
F. HARAS ON, 2957. MB. BRA , SH RSD EIR 
AKRA ABRES ? (IR I HUR RAIA SE! ) 


mn, SHS HASEB EEE 502710. EL, FRAN 502, Á 
FRUIT RIP , ABBA 
ANA CS AA RATA MAN. DELS MES. 


#16 , HE YTGAAME. FEE) LRU SES BS. 


EINA, ÆR, dÉ A , II LE 
BJ. HARAS JTA RA, FRA DATA RR. 


MAYA. MIER RA , (Hi EE RE RJ BERE JJ AA 
2). 


fe ESI Ei ES EDGE SA ADS 
HORA Es He, RAEE RBA AB AE ARRE 
FIK. 


FRERES SAME. ERFIR , ARR SPRITE DERIM 
MAITE BIE, AIMS ALL Hot kast RE Æ, 
la SANS. 


FERIAS. APERAMA IR HE, AARAA BE 
SEAN R ERE LÆSI MRE, BOK DD LR 
Ê R, PIERDEN RARA. 108] MB ER 
ES EE IAEA 


ERRADA. (RZ A E ET BATRA HEBEL (Ex 
Hl. SA, ERNA MÆ , JURA FARM. ESESIJEMÄÄ 
BRFIATEZ , URL AR, 


Ah, SADA, (RE y ROUE EE RRS Kal, TERRA 
Sr ÆI EL. FILE BANNE. (RAEI DAT MAT, 
EEA SEE HÄ WEB. RN C9 USE eR , SAGE 
AFTER RAA IE PSE ARE , (AMADA FIRE. 


ARDEA, "SIB dE era, AERA RAR RUSA 
FERM, (RASTA , 80194 RESCH ? 


1. BÆRER 


"Alt Vie, SERA | ORE. EL ARA. JA 
Fin, RAS BERA. ZARA SIREIR CEE f r FIR , BØN 
RARE, ED BSE. SOMATA ES LAF ? 


SEC M MAR, LEUR MARGA Mc Y ARPA A 
ib, XHTML AKASA. GF, TFREFTA ? 
te SALE ? ISF, FRERE ROZ PE AAA S 1» BE EN 
13 Y BREZ , BBSEXBTEATERIAUXI 2 


IER Dë , DE, MAERAASMAANA mk DIS, 
2. TALES AVR 


TEBG LIFA , ABRRSERBSUERMRCK. KÉ, FARE IEBRSTEERR e 
NEGAR , ABA TRS TRIES SEX. 


Wl. PPR SSR PHSEESYURGIIKA. MAAS, MITE ALE: 
(RHK. Hat. NEUE, SERRANO IR F , MATLAB 
(MINIERS , ML AEK RH PARKA. 


CEE NIIS E EE FH URB TASER. VADER, RAI AL AB RE SIN. 


RIAA , AK AB 
3. [922183 KEN 


HER st Nm, SEDA, RAL ASEAN. PRA, < 
ARA MODA ADA, SKB SAUER AE. 


IS AHA (0489 EE RAE, AMES AREA, FREE. 
METER , (KILL SAHAA CR REA. 


SIA JR CAIS, , 82861800 SEMPERE Rin. 


AHH "ePUBw.COM" HE , ePUBW.COM FETE £ HJ 
HTTP! ! | 


BE HSE 


BE SN AIR [www .CrackingTheCodingInterview.com][1] , FRET 
IEHJJava/EclipselfjE, HS HET NES PAET, AM, EEK 
BHR , mme 


SUE 


MASSIA jik ES HSE 


(RAE EJJA FS BAW AR TRESS HAIR HE 
FSER Ma 


ES 

CHIC++ Java MUERE AS 

mea 

PEE E 

8.1 MESTRE 
RAPERO ELE, EFI, RISBE 
E F EEN 


iex, Hals a, RE, PEREIRA Ett 
TREMENDA, MZIMA. 


1. BUI 


HUI FS (key ) BREIÐ ( value ) MAMMA, TE) 
DWF , BORBA -NREM SAUX (hash function). HA— 
ISBITER, SYSS AMR NES. ÅR, IX RB 
ÆR 


AS EET ARA, (r CHAN , PRAT Ren HE uie 
MAS MERA, SNAR, A. 7; y BLE 


2 "ist" , ANAIS RA, LUEN NATA ACA. 


BRS BÆT hash (key ) RTI RIS ASA, RANKI Als NSS, 
HIRE |Ahash(key) % array length jól TC Ia AREA, Z 


UR MEEKER , SOAR IEKSIKI NITE , AiR TEIE 
WAI BE. 


FIN, KURT LARA LARA. REPARA, sit 
SOUS ÉH HIAS AO (log n), HYK, AAA Ala, RENA 
ER. , BIRO IAI cc ÞAÐ. 


LR, Gr TU. ERLA. AIR EIA ÁS 
ln ÉIER NEA. 


Lë Big Dieu ÆÐ S JavafE FR. 


1 public HashMap buildMap(Student[ ] students) { 2 HashMap map = new 
HashMap (); 3 for (Student s : students) map.put(s.getId(), s); 4 


return map; 5 } 


ite, RESET E IRE SAR, (AS REESE CAÐIARVI 
AA, 

2. ArrayList (AA ) 

ArrayList , BIGE |, EZ HREM AN IB, SCHEIN 


0(1), MRS SIE. BAY SARO(n) „ ATX 
PR PURI , DI Ee DIRIJIEJETIEHJAŻJO(1). 


1 public ArrayList merge(String[] words, String[] more) { 2 
ArrayList sentence = new ArrayList (); 3 for (String w : words) 
sentence.add(w); 4 for (String w : more) sentence.add(w); 5 return 


sentence; 6 } 
3. StringBuffer 


ORES BS BRECK , 80 RBS. ERTS (TS KAIA ? 98 É 


MASK (BAX) , Kan SHR. 


1 public String joinWords(String[] words) { 2 String sentence = 


; 3 for (String w : words) { 4 sentence = sentence + w; 5 } 6 


return sentence; 7 } 


EA N FE, ES BS si PIERS. BARE 
NME, BRUNE NFS, PRET, MILE. GL, KER 
TUI RYRJIAJAAJIO(x + 2x + ... + nx), Mi /J0(xn2), HARE 
O(xnn) ? AL + 2 + ... + n&Fn(n+1)/2, BPO(n2). 


StringBuffer BALAN. USER NELSAM FS 


zB , Fs PSR 


1 public String joinWords(String[] words) { 2 StringBuffer sentence 
= new StringBuffer(); 3 for (String w : words) { 4 


sentence.append(w); 5 } 6 return sentence.toString(); 7 } 


AUS R CSC jOstringBuffer , RMB. MATI RA 


BAR. 
HSA 


1.1 TV PEUX , HESTIA HEGRE. BERTE 
IS, MAKE? ( 1080 ) 


1.2 FACEËC++S void reverse(char* str), BK Null ENT 
cB, (1095) 


1.3 GEASS ici, HER ROSS AAW , BEA 
JH Mæta, ( 1090 ) 

1.4 RS — PIK , FR ASS) "%20" , BREIZFHERHÈEM 
ESTIRAR, HERMAN “ES” KE. (it: Java 
lå , ARRASTRE, LISS Cem, ) (111%) 


FR 4A : “Mr John Smith " H: “Mr%20John%20Smith” 


1.5 ABFHESHNADRE, WS — NAK , ENA EBIEŻBIJEE, tk 
il, FØR 'aabcccccaaa' 232 "a2b1c5a3" , À "Kää" ROTE 
i , Wear. (371125) 


1.6 SÆ VAN x NBIEEREZRBSESR , EAS NKRIIKINAFTN , MSB 
iA, BABE. PORRA ARTIE)? (21147) 


1.7 HEST EA, AMXMBRE PR 7053790 MRE SES. (Á 
11571) 


1.8 fræ — Mójkissubstring , if rr Eër) JAMES. Ê 
EAN37H#s1H0s2 , eS 09 S2210 Ask, EK RRE AR 
isSubstring. (LUI, waterbottle BerbottlewatbëmlpnIege ) (E 


116m ) 
SE DE : (VRE (45.7) eiert (48.10) ; ÉA (49.3) ; BESSER 


Fe ( #11.6 ) ; C++ ( #13.10 ) ; FEM (417.7. 817.8, #17.14), 


8.2 FER 


ROGAN SEE KE, ANAL ARNA , MEET MIÐ 
H. FU, PERERA ED, FE PAR ETER Sæ EA 
ME. 

E E E MER 
ZX. hækk SSF. 


eos 
TEASE y MIKLAR BER 


1 class Node { 2 Node next = null; 3 int data; 4 5 public Node(int 
d) { 6 data = d; 7 } 8 9 void appendToTail(int d) { 10 Node end = 
new Node(d); 11 Node n = this; 12 while (n.next != null) { 13 n = 


n.next; 14 } 15 n.next = end; 16 } 17 } 


Gef ET 


MIRR ARPA 


MER Å ER PAAR F, AE kan, ET ICC DIE prev, 
jfisprev.nextiżiżjgn.next. WRX WAP , KATE Ein. next , # 
n.next.prevBEi7Jn.prev, SÅ, HAIDER : (DIGEST Ett; (2) MER EH 
EX (head ) EE (tail) fatt. 


Dat. UPP. C++ EK ARE KARA RET ENA , ANS RET E 
BORE RHA. 


1 Node deleteNode(Node head, int d) { 2 Node n = head; 3 4 if 
(n.data == d) í 5 return head.next; /* FER TRA */6)78 
while (n.next != null) { 9 if (n.next.data == d) { 10 n.next = 
n.next.next; 11 return head; /* KYLE */ 12 Y 13 n = n.next; 14 


} 15 return head; 16 } 
"Biet" 35 


TANEH, "Eicher" (runner, BARE Matt ) BARE LAS 
I5, “Al ele) Hi JEE KT UR, RARA — 
METE, ER" FEET , ES "E" "Gemeen, 


MT „sæ Nüt72al->a2->...->an->b1->b2->...->bn , RBE HEST 
HES pal ->b1->a2->b2->...->an->bn „ BIN, IKPIDIEIŻHERHIKJE (ER 
EH RNA ) . 


PRET NET, Firip1 (iert ) SEXSBISBUEEZIPSZE kp R&5— 


ib, PIAR AE, plu RARA. Ae, Bilpisp2 A 
ERA) , Hp RIENE p LATE REE. 


EET] el 


Hátt AÐ. AEREA , putu dik 8666 SX. 
FEIA SANNAÐ , RES SI EP TU. 


K 


SÅ LEET EIER DE AR0(n) SE, ARABIA PA. Mt, 
FSA LIAN , REFÉSONERTÉESRESZ. 


HSA 

2.1 RECU, GE re ES ARA. (81170 ) 
A RASS ETK, EAR ? 

2.2 TV PEUX , OER PAK Mam. (118%) 


2.3 LINER, MRF PHR HABER MAR BE RA EA RA, (Á 
120m ) 


møl KN ` BE a->b->c->d->e PARC. ÆR : ARA ARE, (81244 
KE: a->b->d->e 


2.4 MERE, ARA , PAT xia ARE AT 
BETRE ( 481210 ) 


2.5 ERE, NEL, BER 


AY, BHE MAGEE EB RERO NESSI, HAHA RSS 
R, (31237) 


FÅ IN : (7-> 1 -> 6) + (5 -> 9 -> 2), BD617 + 295, HH: 2 -> 1 


-> 9, B9912, 
AT äs), BAM lm, 


IMI HA: (6 -> 1 -> 7) + (2 -> 9 -> 5), B9617 + 295, $H :9 -> 1 


-> 2, B9912. 

2.6 fæ NIE , SV EGZORIBEANESRUJT3LAAEa. (31265) 
TENERE X THER PRE ME next TAA CHI HMISAISEAI , NÆÐI 
EARNS 

IM KIN : A -> B -> C -> D -> E -> C(CARWIT ADR). "Wc 


2.7 RE NERE, PO SE Oo, (31287) 
55 [a] : NSE (+4.4) ` HPS (48.10) ; H RER 


(#10.7) ; PENN (417.13). 


8.3 TEE 


A NR, UY SER S 
Z. TÄ, HERA BALA , 
mt. 


SCH Nt 


Me Hjalti (LIFO ) HRB. RBZ , BEEF, eA h 
1, 


IBS STRANG PSU. JES SN 
LIZA, RÆ Ree Sa SICA. 


1 class Stack { 2 Node top; 3 4 Object pop() { 5 if (top != null) ( 
6 Object item = top.data; 7 top = top.next; 8 return item; 9 } 10 
return null; 11 } 12 13 void push(Object item) { 14 Node t = new 
Node(item); 15 t.next = top; 16 top = t; 17 } 18 19 Object peek() I 


20 return top.data; 21 } 22 } 


SCH ^M ai 


ale PC) (FIFO ) Ins, wë HEM MIA ABRE, SENTE 
LÆRT AI. 


MIIE HETS , HETTE NEFE. 


1 class Queue ( 2 Node first, last; 3 4 void enqueue(Object item) ( 
5 if (first == null) { 6 last = new Node(item); 7 first = last; 8 } 
else { 9 last.next = new Node(item); 10 last = last.next; 11) 12) 
13 14 Object dequeue() ( 15 if (first != null) ( 16 Object item = 
first.data; 17 first = first.next; 18 return item; 19 ) 20 return 


null; 21) 22 } 


Eið El 
3.1 AMARA EMEBSESCHU— ME. (9813107) 


3.2 ME, pop pus, ik, RES 
få. push, popHmin=ENSjARRHNASARBÆN1). (1350 ) 


3.3 ÆA HT, HENO FR. Alt, EMÄ, ERE 
ARI, Sell T9237 HET. ÉSEM2E24tIsetofstacks , RARA 
H. SetOfStacksMiZAS ABB , HER Midas NS. Hat, 
SetOfStacks.push()filSetOfStacks. pop ( ) MAS BIBRA FAI) (Bt 
æli , pop OXARIBIBSIE , MIER AB MRE it). (581370) 


iii) SCEU— T popAt(int index) Hjá „ Rae, HTpopERE. 


3.4 FSR Ver , FREFRNIABK ELA, Sif BAKE 
FARÈS. He, MASTER Hält ARF L ( BEE— 
VARÐAN ILL). REAL TRE : 


DR RAE NEF ; 


H 


Bd 


F Rae MEF Ts HS NR ; 


Bd 


T HBESRELUEBUEECT E. 
mati fastes FMR RT BERR. (1407) 


3.5 SEN — BMyQueueÆ , IZA NRS NA, (5814210 ) 


3.6 fm RE, RP IH ( BRATR). ES RREIERI-W 
E kl, AAA Hala (MÅ) . ZF 
1340 REEVE ` push, pop. peekfllisEmpty. ( 14310 ) 


3.7 ARDER AMAS, EPRÈS "Jt BEN. AZUR 
AA , IFA RREIKEETA JOT E (RIDAN KAAIEN 
ke) RITA , XE AA (ARAUCA "Eee BJ). WE 
Bz, MEA REA BPI. SOERA PANAIRE, E 
Mætt FA , EKälengueue, dequeueAny, dequeueDogflldequeueCat&&, M 
IHERJJavaNEAYLinkedlistäfijaiitä. (1451 ) 


SAR : HER (42.7) | SERS (47.7). 


8.4 PSE) 


SKE IAS SAA. MAX MSR tä A iät 
ss, PK, EN , 19380986) 
EX, ESS, RIZMAN HT F. BES HINA ÆÐI SCHUS 
EK, 

tJ ole 

ti ERJA A NSA. IEA MEA, VENSK 


XIE 
ug 


TMS NEIN 


Wéll FKA sæ ZAR KS DØPE 


RENE, NENNE RF AFR 
NF REP AR BEUTE FA. 
FESTE 


SNEDE , (EHF. MEATS MIRRA 
AI, A ÉH ARIAS CARA. ER, MAY 
BENA, ESE RRA idi 26 DES EE, Zeen dU 
MARINAS FAN. 


sel (Full and Complete ) 


SCHO HA HEMEN AVISER , PTAJEN ARLA MA SR. HAR 
TE RIKAS, AAR EG fan - IDEA BER NK. 
Ne 


EL BI, (RZ, Jae. FIERA MADE Fi 
B. CEDAR, ARIAS, BREDA. 


MAES ` ALAS 


FDI FEMER ARA TND , RATA PRD SRA 
BJ. (MIZE SR FAA TANTA, KESARI FE ARNI. SÄ, m 
ima, SENPATPBÆRHADE. 


ISS KM (trie) 


tri Eni, AFS MAR ii, EINSKIS LM F 
FT Mal. RE trie FEI : 





ENE 


AaB HIRE ACB AAA, Es. I EVRA 
(BFS ) EEE FINE. 


(MSIE ,) EIGA (BFS ) AREAL (DFS) BART ARIA 
F. UEFA, AMADA AE RMB, DFS ÀR 
RABE, PIŻ, WER RIAA , (CS ARE BAIR AY 
lá , DESTREZA ; HATA RIL A I AZ AAT EI MER AMAIA 
Ia FER. WX , AEBS. 


1 BPAY AR, REKER. — at 
REIÐI (DFS) 


fEDFSrR , ANN AA, SÍMI, EPS ARE R 
NET, Bell) SÆ My) n EARS RACINE RER. tæi 
EISA INAN TY SRL BU , KINESIS Rg nf fáa. 


HERR , RAUB Aas, EERKSIEF „SELMA, 
KILL AA E ASA, MURDA, MA REIIA JORE. 


TAES. 


1 void search(Node root) { 2 if (root == null) return; 3 
visit(root); 4 root.visited = true; 5 foreach (Node n in 
root.adjacent) { 6 if (n.visited == false) { 7 search(n); 8 } 9 } 


10 } 
T ETSK (BFS ) 


BFSTEXATKEDUL , RIEZ BUSSBFSRUSCEL, SAKS ES US CREM 
(DE 


frBFSrR , KISTA "FSRa CRUST Rr Atha. BUY) 
SEDIA TUS RASE. 


1 void search(Node root) { 2 Queue queue = new Queue(); 3 


root.visited = true; 4 visit(root); 5 queue.enqueue(root); // JNE 


BIE 6 7 while (!queue.isEmpty()) í 8 Node r = queue.dequeue(); 
// MNARSUILEBEER 9 foreach (Node n in r.adjacent) { 10 if 
(n.visited == false) { 11 visit(n); 12 n.visited = true; 13 


queue.enqueue(n); 14 } 15 } 16 } 17 } 


STE ER ROUES, DCE TIRER. BTV), SPEER 
AP BA 7. 


HSA 


4.1 SIR, HERONS. AX NE , FERIEN ` + 
En, Bn DIE rr, ( 581467) 


4.2 SERA Kit PA , kaf KRS. (148 


A) 


4.3 LEN BREÉSBA , RANA, RES VS, Allé 
RS EI ZA, (41495) 


4.4 STE HR On. sit NEA, UE SRR GRE LEIÐIR ( EK 
d, E—RHAGFERD , MSBEHD MER). (451500 ) 


4.5 TI TAÐ, HERNAN ARA. (581510 ) 


4.6 DENE, RENE AER RN LE (HANSE 
Ë). TUBE MERA IRIAN, (21544) 


4.7 RT HIÐ TEA, KHIR PRA MERA THE. Me 


arts, ÈR : XT EEK. (31551 ) 


4.8 (RAMIRIESÄAINI NN : T1, BILA ; 12, ALE IR. Kit — 
SESE , AT EG ATI FM. 


URTIEIXA— Nå rin , HTMST2 TR fH, UTAN SR. mia, M 


COR, SISTER. (515911) 

4.9 HERE, HAS MERA SME. Kit TEGA FTE 
(RAISER AMAIA. HEG, KERRIES CURIA RAN 
CESTA, ( #16170 ) 


SH pk : 3 RESTARE] (#10.2. #10.5) ; HF SEX (#11.8) ; PS 
EN (417.13. #17.14) ; AWEH ( #18.6, 418.8, 418.9, 418.10, 


#18.13), 


8.5 {vil 


(IE AR FREE HAD. BRU, ÁKV FR 
A, TRS FBA. SEA, FI 
HERRAS EMR FOS as, MU FE, SØNDRE , ARI 
AO NEVA. MOSHE EAT, BAAS AAA, 


FIANE 


AERIS ANTE (RB BADER, LS IRA En. SKS 
EIA II , AAA ARA , FS RP AE] 


ZE, 


1014, Sin ( E) AE, RTE (BIR) PRIE. DØREN), BERTE 
su, RIT AF LS ELS FI (FET ) ÆR PER AA 


0110 + 0010 0011 * 0101 0110 + 0110 0011 + 0010 0011 * 0011 0100 $ 
0011 0110 - 0011 1101 >> 2 1101 ^ (-1101) 1000 - 0110 1101 ^ 0101 


1011 8 («Ø << 2) 


Se BAT (1000, 1111, 1100) ; FIAT (0101, 1001, 1100) ; Së 


(0011, 0011, 1111) ; SPU4T (0010, 1000, 1000), 
REMOTA R. 
0110 + 01107H34FO110 * 2, EREILL. 


010074 , 0100 + Bo1itbiizejsoolisella,. VSK, HSK 


Aen, FE, 00114 21177482ll1100, 


XC ASD ÍF. — NER SOT CRA, REEL A, 
aa JEG RÆ 1. 


Rx & (+0 << Nn) Fs. om, tiin 
(VAR IJ A UBB TO. FAX MIST US EYE, EST ER 


BINDES. 


ZAR, ANTI Windows FANT ARR , JR "EPÉS (View) KEN, 


Frae LER ERÄ (Programmer) Wi Gr" , un] AA 
115, Kk la, 


(FIRE TS 


EFE, EØLITRESAESTD. FEES, BÆ 
RU, TEBAS, "ls" 30 "os" ARTE 0. 


x ^ Os = x x & Os = 0 x | Os = x x ^ Is = ^x x & 15 = x x | 1s = is 


x^ x= 0 x & x =x x | x = x 


RPE RANAN , (RUS IO ERE FERATA], FE-S HR 
RÄTIN. PRE, RE FAEN UR , NERE m. 


SIE ` SRE. ISE. esu 


LA Five FR RS , MUSICS , SR BELE TATE 
ix. TAR, MERA) FRÆ M=, RANER BAD. 


JAHN 


iE , SEEE. Hae, MIX INESnumihdT "fu 
55" RIE, Mi LI Bn, IRIS. TISWA 


117791, AM, 111730, 


1 boolean getBit(int num, int i) { 2 return ((num á (1 << i)) != 


0); 3) 


BW 


setBitiiiä1itgi/u „ 4520H24000010000f9/É,. EE, SIX AMM Ou "f; 
ay" R/F, ÉR Skilur, SASL RAS , Am AS num 
WEAR. 


1 int setBit(int num, int i) { 2 return num | (1 << i); 3 } 


JER 
Ħ 


S 


l 


IŻBIŻSsetBitkilifiiiR. Et, 18150121/08015778l00010000RJ(E , IX BEN 
kiss 3011101111881, K , MBA num 115" lF, DUE 
RSS nui , ER(UN rt 


1 int clearBit(int num, int i) { 2 int mask = „(1 << i); 3 return 


num & mask; 4 } 


H#@numz 31V U (Å ) SAMA : 


1 int clearBitsMSBthroughI(int num, int i) { 2 int mask = (1 << i) 


- 1; 3 return num & mask; 4 } 


illu olu (Å) ARNAT : 


1 int clearBitsIthrough@(int num, int i) í 2 int mask = ~((1 << 


(i+1)) - 1); 3 return num & mask; 4 } 


Es 


XN^HjAKsetBitSclearBitÊ=H-. Få, FHidásn111e111189f& 82435 numB28 
ies. BE, 8456355 NBv/FiZilvu , 52) — UA v (BEL: (v SSZJeREN. Ex 


J, dl AIHUSIIKA MARES "ak dE, vnum EA, All] 
ZAI. 


1 int updateBit(int num, int i, int v) { 2 int mask = ~(1 << i); 3 


return (num & mask) | (v << i); 4 } 
Hil H 


5.1 GER 32 NÆKNSIN , RRC E, 5 — Ni, Mið 
AN , EMANA GDA, BIR. BEATA ZE AM, HEIE 
M=10011 , BBZ3j3#1i [BJ rp SNS MA. (IRO, AAR = 3*li = 240% 
n, RABIA 207 ZIG FM (31634 ) 


VA] FSA : N = 10000000000, M = 10011, i = 2, j = 6 HIH : N = 


10001001100 


5.2 GE — NTF eRILZIBBJSCER ( 800.72) , XÆ double , TENER 
zm. JIRI FI TTKK RUE FR 3 2 LAIT , MIFJED "ERROR" o (58164 
A) 


5.3 Ae NEN, He ER bl RHRIBJAT HIS]. HA ARA RAN 
aN (ABBA, MEN). (165%) 


5.4 fIRTE(KAS((n 8 (n-1)) == O)ANEAS S. (9817071) 
5.5 HES TAÐ, MER NG, THES ESB. (31715) 


zB N : 31, 14 HH : 2 


5.6 SE , JR MRS ERE SID (IAE, 
(105013038 , (14251133048 , MILE). (581710) 


5.7 MEA Seen raze, BARRI DER MAA, RAAE 

TANGA RR VESTENS. HYK, SANTÉ ELA blas, MÈ 

TAR “MAITE BAUER FAS A IA. 1855 
FUSER dA MRA. DEZ) EO (n) AVIA TERMS 2 (5172) 


5.8 ENVER ef 2S HEN, (8158 NERA GETS 
PE. FRA Aw , Hun (BI—ETEBREDJMEMIE) , FREI 
HSV KEN ERE Ed. SLM NHK#2(drawHorizontalLine(byte[] 
screen, int width, int x1, int x2, int y), ŻĦIMFI(x1, y)Ellsa(x2, 

y HI FE, (581740) 


SÆ DE : ES FØR ( 81.1. 41.7) ; EII (49.4, 49.11) ; TRES? 
REIREI (3110.3, #10.4) ; C++ (413.9) ; PEER (417.1. 817.4) ; Bet 


ER ( #18.1 ) 


8.6 Ejja 


ATEN. 


AL, GENENE NARA, RACER., MAREA 
ES HEN RAID. RSS JR SN 


FALE Aaa. 
TH, FAN BAR. 
KE UH RATE 


BREDER, Usan. RFA RMS RS 
æð ` "DÄI Ber U RA HERRER. REARS , LENE JRR 
DICH) B. 


ER BAA 


RET KERU , RTE Un) ME mk REL” 5 RASER 
A. HE, MAMAA, KAFI. RASA iAH. 


EAT, SKATARARESSA- NN. BESKÆRE SE 
NS 


RIS : AENA, FWAR CRAIG, HESS Nes SA 


— —tBiS—E— ssa. Ja 26525 256253, 


AEREA, TEMA, SA, FORMA TRÆT, F 
CRIAR, BSkä FK RUE, 


MEL: fAXEPHZRÉB , ee SE XT EUR 23 ER, BATEA y, 


BA , 88 FEE FRIGG ? SÄ, Bíll AE MIÐ (ERA ER 
VE) rr P, KAST MASS, Sell JT XE SA A 25. 


DER , NIAN FA. 305 RE AG st FR MUELA. 
WM#2 : TE RENHET , Sell JRTLATTRIX/223 $8. 


Do. A SF E E EGLI IA AeA 
AO , HL A RE FAI X. 


AMES : BARRA, BR-FOFRRIVIJAM , WALA È RE fi (y-x) 53 
EPER (y-x/2) 7H, 


FALLEN , MESH ` BRAIT HE 21183051, BER RAMMET 28955— 
3k (DE) Wi. 


18 LEA HAMA ze FESETRIT F. 
A , REF 2. 


SF 1 MARE PER MAT , (Cl een, Mg f21tnJLAFB 3077 
th. 


GAS , MELIA 
150 iA, AT PAS. 


MILLER, RE ÆÐAR , HEHE DHT , EEE UNI 


fa. 
Wl FSS 


TEE EET RAN Ae REE , Jene ESE A ERE BER 


DR , AREA MISC B ER VE BR. tb) 
Ein, UR BART EIR RATES , BTA LAER MUR FB, Æ— 
ANT SERERE: SB Hel. 


TIRE” Æ MERMA, HÆ NE, Ros MAME a, RE— tk 
BE. ARGE TRE, TAREE OBE, ESAAXXE , REX 
TER. 


RSK KA, 4^-2 , Fo NENNE. LIRA ARK, 
NEBE I MÆ NER. RUSSO EP 
AUX BRAD AK , IME PRT ER SK DS —ÀX | 





Allt, XÆ—P "AMET HÁÐA ` URBINKEER , ll Aska ; (EUR 
TE, MEMEDI. WREATH , RESIDAN IRE, MAA 
HW "KŒ" HJK. IRA Bot BRE. 


ME , EE pk NBA , FRE AÐRA KES, KES 
JU H— FM : EN NER , SANGER E SER 
BB- 285. 


RENÉE MIRE , KIIA S EEE S ECRUB : FB RME A , FR 
ERI NAA NER. MP PEER SEEK A NESE) , HÅB NE 
EEE, 


IK 


ESSE 


Berns , Mis Scan ARNA, 


SIENI en, R, SPA, (MED jA RA Les 
EA RESTISIR A. 


HSA 


6.1 f320jfR293i , Erna LALA, R PHA 1.150/1HIETÄL. zŠ 
ÍR RME HJA , EARP ? KERR (175 


A) 


6.2 AN8x8HE , HJ, ANDROS. GÆS VASKER 
hå, ABA. PROA A BERGES MA ? BEAR 
AE ( 20504) , SUEZ FAIRE). ( 1760 ) 


6.3 BANKE, SEDIVISSÄÄ (XH: 151=0.946Ft, Kl] : 15 85-1.136 
Fr) IS, KURR (888) , Ei Mk Sel Megas 
BRAI ER, PT KE EAU, KABE "Hr" 7K. (38177 


A) 


6.4 HMS Á, BARS NIS , ES SENN ` PAARS 
ABIERTA. His MM. SET ABIPEITS NLA) MERE 
FAB , MERCH (AMABA EA). EY, (Hie LAKES 


DARRO, RUE DB MARRI. Fr RSA ZE LIA 
ASF TS ? ( 17700 ) 


6.5 BRER MS100E. EMNER ESSEN BIR, GEMAR. BAB 
NELL FASE PARU Se. BI 3588 , BILEN, HEKRA PINS 
EIKÄ ED. ($178R) 


6.6 ER EB1001K Eat. BNAGGEIF 100 MET BIH. FE, SÄ 


AMEFXE- T. An, EEH, RSE PRE = MEANS 
(HEIER LEIF FITI , SIE E). FRI MRS FLOOR, TEBBi 


iċ, PT Ai NADERI METAS. 4551009822) ERI , RNA 
100 METFIIHXIKS , CR LT ECT Iren 2 ( 5817908) 


8.7 HF SUK 


FEAR 22 FAI , RARAS ETA, HIKI LUIS Fg) 
IE. BAHR. DENE SALIM EMI ARE, 15 BIR EGNA] 


LA Ria DTS EECH, 
EA IE II: IES een), VIRO : 

84 = 22 * 31 * 50 * 71 * 110 * 130 * 170 * ... 

ERA PIDA. 

SIR 


LES , SELLER, (EE y , Ekmod(y, x) = 0) , x&RIFH 
RHIF ER DYRA S ORE. ER: 

Sx = 2j0 + 3j1 + 532 + 733 + 11j4 * ... Sy = 2k0 + 3k1 + 5k2 $ 
7k3 * 11k4 * ... Ax\y, Mji <= kiA iB. 


LE, VI ART : 

gcd(x, y) = 2min(jo, ko) * 3min(j1, ki) * 5min(j2, k2) * ... 
Oy AI NESA : 

lcm(x, y) = 2max(jo, ko) * 3max(ji, ki) * 5max(j2, k2) €... 
Ps NEA , REE, gcd lcm , ARENA ? 


gcd * lcm = 2min(jo, ko) * 2max(jo, ko) € 3min(j1, ki) >” 3max(j1, 


kl) €... = 2min(jo, ko) + max(jo, ko) * 3min(ji, ki) + max(j1, k1) 
* ... = 230 + kø + 3j1 + kl * ... = 2j0 + 2k0 * 3j1 + 3k1 * ... = 
xy 

RIERA 


NR, ALERT. ræ -LIHTER , REX 
AN 
A 


1 boolean primeNaive(int n) { 2 if (n < 2) { 3 return false; 4 }5 
for (int i = 2; i < n; i++) { 6 if (n % i == 0) { 7 return false; 8 


} 9 } 10 return true; 11 } 
TER MBE ` RFC ENTER ARANET. 


1 boolean primeSlightlyBetter(int n) { 2 if (n < 2) { 3 return 
false; 4 } 5 int sqrt = (int) Math.sqrt(n); 6 for (int i = 2; i <= 


sqrt; i++) { 7 if (n % i == @) return false; 8 } 9 return true; 10 


} 


(GEHISqrt 2 r , AAS TALS , ABA AMO, Elsa * b = n*, Aa 
> sqrt, llb < sqrt ( Rl%g*sgrt * sqrt = nx). Alb, SakFsaqrth , FM 
Bewes , NABEROMÉNI. 


SÅ, EÐ, FREIE WAR ERE BRA. KIRSCH ETS 
ik (Sieve of Eratosthenes ) Mk FFF. 


FREI) : RACE IA 


IREN CHS EP GE RÉ SUNE BIER US] , IEEE RAT REAR 
IFRÅ. 


FRAI EE max LEI. E, HEFTE ÆR ( 2883 ) . À 
Ja, KEIT TaÐ CEBA), A Xd rS SEI 
2. KFF, 3. 5. 7. LEADER, E220]15223]max ZAR 
Pai, 


REALS CHS ET ABSA. 


1 boolean[] sieveOfEratosthenes(int max) { 2 boolean[] flags = new 
boolean[max + 1]; 3 int count = 0; 4 5 init(flags); // &flagsHe, 
UTEN ITE true 6 int prime = 2; 7 8 while (prime <= 
max) { 9 /* let apres */ 10 crossOff(flags, prime); 
11 12 /* HHF W NA truefYÄ */ 13 prime = getNextPrime(flags, 


prime); 14 15 if (prime >= flags.length) { 16 break; 17 } 18 } 19 


20 return flags; 21 } 22 23 void crossOff(boolean[] flags, int 
prime) { 24 /* XR NHIprime(E2XAI2MS , KAILAN 25 $ 
(primetprime)Ffià , AAR + primeH 26 * k < prime, X MER MES 
BJARKA 27 * XIJ. */ 28 for (int i = prime * prime; i < 
flags.length; i += prime) { 29 flags[i] = false; 30 } 31 } 32 33 
int getNextPrime(boolean[] flags, int prime) { 34 int next = prime 
+ 1; 35 while (next < flags.length 88 !flags[next]) { 36 next++; 37 


} 38 return next; 39 } 


SA, CEASE , AR EJEA, Han, TARSAN, 
FEDE IA NÆ. 


ME 


MERER , LTC TS KC E , MEN UU ESAS 
tH, 
FERRE (Venn diagram ) KARTS +B. HNAKKA 


KÄTKEE, BB KR PASS + BAB AEA ( (A 5 BABA 
cz Vig 


ABBR ERNA 


BILLER FAS AE KE, ra ZX ? MR RAE ap HA 
ARE , IRANS AR aah kt ÆR (BB, RARE EB JEK 
FRAM) BIÐ RST sái : 


P(ASBEBRÆ) = P(BA , FAR EAS F) * P(ARÆ) 


NF , BIRTE 10 ($) LIGA. PEP MESSE TEGER Z 
BENA SK ? HEARST ZAR 735076 , MALES LIÐ AS 489 5] 
40%. Alt, MER LTR : 


Pa, <= 5) = POE, fix <= SANT) + P(x <= 5) = (2/5) 
* (1/2) = 1/5 


ABB ERT 


ME, Bli MERE ban PARAS A. RAS FAR ff HARKBØDLE, 
LIME ESKIL, BBA , DUR NERA TT HE : 


P(ABRBR E) = PARE) + P(BRE) - P(ASBERRE) 


RESIS. RS BUCKNER , FEKS RI ARK. Fill 
SOS REESE, FARS AER : 


ae DH. , BEÆRET 10 ( Ê ) ZE IÐ. PROBAR NEUE 
LES ZAR ? DA , HEF NESNA /350% , Or äs [BJ 
D'Wëssen, ME slit 320%, ALC BUTE AI : 


PIBE <=5) = P(x73(E84) + P(x <= 5) - PGJJAÐEKX <= 5) = 
(1/2) + (1⁄2) - (1⁄5) = 4/5 


Sie ARI , PUS E ES 
ARIZ 


ASIA EIR (BD, -CHRE |, FER HS NEA) , BBA, P(A 
5B#BZY) = P(A) P(B). XSERIES EP (BRE , AREA F) = 
P(B) , AWARRBIRKA. 


ER 


BASBER (EN, ÊTRE, ME— NETTER ) , NIP(AERBRE 
Æ) = P(A) + P(B). BæÆæRJIP (A5BÁAÆ) = e, PALA, BRS Z BIP (ABBA 
^E) Art ABYP (AS BEDRE) I, 


SENT PEARS MER. ALA E Mal. Sew E, HT 
+o] RER BZ BARA (REPARA S). AMA? AAR 
REKE THERES , 28— 1 SEAT RRR E, MRI TB HJIAE 
BR TSA ESE SEA, Alb, RENS CDR JE , EM 
FIRE ÍR, 


É NEA VE HANNENE ( E leger ) , FAX SM EIRE 
MER. DURÉE XM BIRTE FAIE (E ) BAHR. 


FREI 
ND , floatflüldoubleR SEE Bål. 
FEBRER ME ( FIRE ) Aint, REECE MBA intz#, 


RIERA , NR TS SD ( MARI). Alt, Mas Bi 
Si 


HSA 
7.1 AMEE , MEM EA. 
Bul: KFR, RÉMHED. Di ` DRENA , VMAX, 


COR pe RUE ARES, NpBNEDS DH , tr et 2 ( Á 
1797 ) 


7.2 BR NER ESR A. RS AT , AR 
a= RSS ÆSA SS IS FR 


AI LEE, ME RÁN ME ARA. 


SIMI : En TIR RAS IN LAR, Se DCCA ARIAS, (Ð 
1807 ) 


7.3 HEAR FAAR , FEKMNUKEES AH. ( BISIN ) 


7.4 RETA, KRR. ts, ROSAS. ( 182 


A) 


7.5 Æ —E^FIBLE , BANED , ÉH XE, BEIPISIXKI NIEH 
D. RÆÐI ERRMSG AT. (31845) 


7.6 ft ÆFA, A ER, kha ree SARA. (Á186U ) 


7.7 BERWIRRIAERĦAZ, 5. 7, IRI MA, REAPS MA (5188 


x) 
SANTE : PME (417.11) ; SEEM (#18.2). 
8.8 ÍK 


MAI RINE KER SIRT HSD , LASSE PEER E H 
ANTE. ISRAEL EN BARS RAI E AVAIL. 





EISA TIAESTKRKIHEN , MERES EIES asili NE, SE 
LIP IME MIRI. SRS ERIä, BI BER cz. 


TÄS IRIS IE 


IES ESA IES ES NA 
(45 , MUT , Sfi ee SAURA. LA NEÐST RZ. 


Za : SEARS 


EPXIBISIT ( 00D ) MEFS CIE 
li, 25, FRARERSASÉECET RIZ, MERAH 
TIMI, AEREA HII DID, ARAL ENER. 


hælis , (MYI SERE. EÐ. MIR 
LO, (RAB ASB "5N^W1H" , tbffiżewho (Œ). What (114). 


Where ( ØE), When ( (BJ) . How (AE) ) , Why (ALTA). 


ÆÐ AÐRIR Naa RB 7 , 


AUER REALES) AREA , WI EIR) LAW 
ME, PERA FLOSI. LENE , CORBET E EEA 
AMIEL , REE Erën tat, KE AHS AR SAMRAT. 


1X 


ZEE : ER EE 


SEITE TRS , BE NARA KAN IR T. bin, (RISES 
SAR BA ROSA RRE (Table), ME 
(Guest), EZF (Party). IJĦ (Order), ÆR (Meal), AL 
(Employee). ARA (Server ) WHE (Host). 


WR : DHTIRAR 


XE X OHIO] EZ Ja , Str ARKA. ET, HENKEÄ 
XJ SAU ? GE IITA ? IIRLIOSEIISIIKK , EN 
BWAR 


Hui. AMERO, K/IJAJRESISSIILÄ tr, 


mU ORE. RADAR BRL. Sk PEE, (B 
SER lënks, SEERE NU. 
IBARRA ELAINE RE Fi. Mn, DUREE 
Rib Roast "ER (EA GBE, HR REN ). dp, ÅR 
AKER EVER F , TARTAS RREA. 





IRA: ARIAS 


BR Z (RAMSAR ANDATE f. X NR, AERA PUTA 
UE, Uwe LAKE. (RRS RINE DER J SIS, ANSE 
HEMsit. 


BN, — "E US (BASAR) Bir EE , — “BR 

=" K UW EK-K "ER". GT FRS JA 

iJ" (Reservation) , AKOR , (2% "ER WM ÆR Al. A 
W, "ER USMERDIAAR. SIA "e" Weem, É "X 
R BER, MPR "ER" NIR. 


(EE 


ADEN E ED re im EH , As Rr H 


ij, SHAMIL (Singleton ) MI) Hjá (Factory Method ) ÍSITIRILXI 
ER A , FLL, S£ NRK SFS. 

BIRTAST IS Det, MAPA E] IC 
FRB , DOVER LEEIBO RH ft. 

EN 

PISTE Ur PERES, HE REET RA ABA, X 


MEN "SES WR, FERSE— TGRRSCDUR] , DURS. EU, Æ 
SON "IE" Y, EAR LC RAV "GE" SL 


= 


o 


1 public class Restaurant { 2 private static Restaurant instance = 
null; 3 protected Restaurant() { ... } 4 public static Restaurant 
getInstance() { 5 if (_instance == null) { 6 instance = new 


Restaurant(); 7 } 8 return instance; 9 } 10 } 


IJ Ga 


IJ DARRO ER ALG! , OFTES MEET SE, SHAT , (RAJ 
LIG BEER (Creator ) KHARE , RAL! DARRAS ; XA, 
MESAS, NIT TAERAA., FEDME F , LI AeA 
SÅ, (RTM 2S, 


1 public class CardGame { 2 public static CardGame 
createCardGame(GameType type) { 3 if (type == GameType.Poker) { 4 


return new PokerGame(); 5 ) else if (type == GameType.BlackJack) { 


6 return new BlackJackGame(); 7 } 8 return null; 9 } 10 } 
ir að El 


8.1 Ritt FENTE". HLF, 
SEM "Z+ Rm" ØK. (31920) 


8.2 AE Epi , ALIANZA AR, TELE. SRS 
rokk, ARRET, , WEE LESTE. FE 
ANN , MIGRERTE. ISISINX NR , H 
SCH P dispatchCall()75;A , EPR NATAL. (5195 


M) 

8.3 IRA rm. (981987) 
8.4 RN, it 3. ( 2000 ) 
8.5 iji Ek Bs, (9320371) 


8.6 SV MHE. BR HEISTÄ. sr 
fitsWithJ5;Á , FAR RHE , ARABIA ERE, NikEItrue, (58207 
A) 


8.7 FRANS —NKIRS 4. EX GIA MIE eat. SAS ANA 
D, HE SEERNE A. (521001) 


8.8 “ROR” (BAR) USAW : SRT BAR, MR. if 
WMI EE. HERIDA, SR FA NR RUE, DUT 


HHF EIH Y , PEI ITA. ERT , RD 
NA MES. ESTOS SR, a, HE Rf BS 
FREE. AAAA RRI A , SH "MEDIA". (32145) 


8.9 Isi NF MI (in-memory file system) DESS , Hin 
REX. WST, BRANDS. (52175) 


8.10 ISI TMN IRR, BERNER (BIRER ) VENNER, (2190 ) 


SÆ Dj : BSH ( #16.3 ) 


8.9 IFK) 


RE), (ARBAB. MN , DE CES BE 
REA FAUT KE. 


MIE AHA: REZ nt...“ “SR STI 
Sint... P, "SIN PISK HARTA... SS , BBA , XEN ERE ME 
Ala) ez, 


ABETO ! AJOS, MA UB Ee día) en, 
RIE 


IATA, RIRE, MEM BU MIF PS MEHRAN, RENE, RE 
Æf(n-1) YRÐAÐINA. BIR EE eat (n). MEHREN 


FR, FME NER. 


RISE, H NM EA SARA A 
ARE. 


A Nm HANE 


HIN SEKIR NY , ELU, A 
BITRATE, RAPT, MERMA, MINE. DAMAR 
KIELET, AMI SCHUH KASS , MEH ESI HS. 


BET RASENE 


BET Piel RECREAR, MIR, EAN , defi] 
PAS UNIT BES EN ks, Ff 
T. 


BISEX 


TEHÄ , ISAK (Dynamic programming , DP ) [AJR , RARER , 
2784577 HA SAKSI ALAS. MASH EATERS SIÐ 
DUB XE EE, DI steet NES BRM KRR. 

DEEN, MEI y æki , RELA EA DIS ERM 
E, KIEF, PERE "EF" tok, DÆRSER. 


SMM A ERN : ERRE 


TEST, EST, BS EKS ME , ES 
RAKAN. NÆRARE , ME ? 


1 int fibonacci(int i) { 2 if (i == @) return @; 3 if (i == 1) 


return 1; 4 return fibonacci(i - 1) + fibonacci(i - 2); 5 } 


INS 


LME AS RAAT ? TASAS AAN - 10. ME 
RABBI , BRER , PAETRSIRIZJO (2n). NEAR 
EÉ SIWLEIIRMITÉR , MITE SERA. 


80 - 


N 


60 - 


40 + 














0 10 20 30 40 
^E pin SEAM EAN 


REN ETRIBS AÐ HE , MELUS RELION). UMMA 
RYH fibonacci (i )BIÆR "ir ÆR. 


1 int[] fib = new int[max]; 2 int fibonacci(int i) { 3 if (i == 0) 


return Ø; 4 if (i == 1) return 1; 5 if (fib[i] != @) return fib[i]; 


// EIC RAR 6 fib[i] = fibonacci(i - 1) + fibonacci(i - 
2); // BRR 7 return fib[i]; 8 > 


A 0 KAP BA RJ RRR HH , ma) 
MAR EN LBW MEET EO OMAR, MAX, EDEFHOEIBBXBHA 


19, inte RAMS MH. 


AUREI , js. RAUBER , TOBIAS AR 


20, FAR, AMADA ETA ARA IDAS, AaB. 
BARAT CRRA 


ÆTT ENER. SRB elle, BRER , AHA 
BE0(n AÐIR , TMEERO(N Af. FET l 


FE De AAN CIA, SEARA ARBRE. E 
SEFLANGESIH Za, FIAI E CHRIST AÐIN SAS , HIKA 
BRANN ÆR. 


HSA 


9.1 STAU LEE , BRIÐANMAN , MAREA LIB 28isk3ki, SEM 
NP, HÅN MARS DIN FBI. ( 2210 ) 


9.2 IISI lín AMEX x VAIER , REIJA, Rea). YLESAM 


(0,0781 Y) 328b RET ? 


APT BERA SK , JANE. MIT ASIA, Ik SS , it 


lí: AM LARSA FA. ( 2220 ) 


9.3 FESEBA[O...n-174, SAMRAS , SAESSIFA[i] = i. HÆ TA 
HÆNA , TABS BR, SVA, ERARE ENSI, EF 
HAE 


AN WORT RAE SIE , Vank ? (2247) 

9.4 RE NAZ , RERRGWMATR. (9822673) 

9.5 ME NAZ , FERS ESO Eat, (32205) 

9.6 SM AA , FT HESS As ( PAGS EAC ) . 
RA : 3 $8988 : (CO), (00), (000: 000) 000 (2300 ) 


9.7 SKE, SFS ES] RBA "FRAME" DRE. hæ DR 
( LUTHER , ITRE). ARO Tr IIR RÉ STAÐA 
XT AMBER , HERRA. ( 2320 ) 


9.8 Ee RAVEN, 18792597. 1023. 527112 , SUSI In 47 
MARANA. (58232010) 


9.9 Bit MZ, FJEN Sats x she EISA, Ka ás) 
17, AR, WEA. KERN "NAS skær, FRET 
HE MARAE AN. ( 2340 ) 


9.10 HR HEN MET , Fwi, Bhi, di. JAPA REEMS , A TIRER 
HJ, MEESTER, RETMREVAATEHNÓNÉÁTF. SIDA, ARE 


H HAS , EA E MATERA. ( 2360 ) 


9.11 FE ARA, HØ, 1. & [ES EEE, UR — SERRA RES 
result , ZMK, AOA] LA SIG AN iA Breu LCE, 


WI FAR : 140|0|1 HEAR : false(0) WH : 19((0|Ø) |1) 01 (9 | 
(011) FAI ( 2381 ) 


SAME : HER (42.2, 42.5, 42.7) ; SWI! (43.3) ; WSR (44.1, 
84.3. H4.4 44.5, 4.7. 44.8, 44.9) ¡(UE (45.7) ; EG 
(46.4) ; HEFF5ÉËÉ# (411.5. $H11.6, #11.7, 11.8) ` CHIC 
(Ħ13.7) ; PRES (4817.13, #17.14) ; SEE (418.4, 18.7, 


H18.12, #18.13), 


8.10 H ETE ARTE) 


RA, ATAR RA Segen, CNA DIARIA "M 
BU , ASIA, CARE IBIS SERAS. (13523) 
HHK BANE , BAVA BARRERA, REM , (FH 
BAÐ RIÐ E EEEN EA, 





RAMA 


AR SS VAGURTTANR ; QUE, KSENA 
MSA , te RASS. TAR TEENS HERR 
FRASE , LAR BASRA ARPA AA As y. VANER ET FRA 


ASX. 


ZU ` KREIS 


ik Si FER, EFN LISBET). RST A 2 
HS IIS X , TAVARES RARER. 


DUE RNEER. STR NS, RAE 
FADE? 85 , RISES panta , UR SEES S SET ISI 
BUER ESAT , ISAZA MEAR, SS. 


3 ` HRA 


SA SN EIA NESH BÀ 
EE, REDE Nin. AI F , META AAA (1417 lB) 
RIAA A (BRO REA , DARA LIBARDO 


te, IMUŻIERRAR. Wien, HEAD DIR MAA, IBEX SE 
IES E A 


(RAI EVA Se EST ARAMA JI RITA AE RAR, MÆRE RE) 
MORA, ORÐA , MOSES LUSLE , ENDE: ERMAS 
ANJA. 


RAZA : (ÉR. RIKS AG 
HRA: 


RENNER SFÆRE, TAZMERM Ac FES ERA Si ALE EX 


BANNAÐ KA, Es N, HOM 


TE BU, PREGES PAR. ARK, TIRRI its 
DUE. 


HÆ RBS /SUB RAS) AG MAR 
RES 


RESUMO AI TANIA, AL, ERES HERNES 
ATI LR, MERA ENGL. PES 
"Rin EAS, 


e FRAT 


RUE LEE CH URSI EES EE. BRER , BREIE , SE EE, 
a, XB. AN Atla. (GD, MAT , RA) 
RAS, SKR, ABA. 


EÐ 


FAA A BER. BK sakin , BSR FØR : 
(1) RENE ; (2) AARAU EENE; (3) ¡AGUA 
LÄS EBEN ; (4) FSG EDS NIBUS es. en, MER 
FILES A#[mod(hash(key), N)]898188 L. 


JR BR A AREA. E GT su. 
Sum MESA, PERS Jaa AS Ë , HR MAFIA 


BE. ARE EN, DIM aa tla , VERNE AÐLI 
(EFE) , Ss O ln SIA Silas (HEAR ZAS 
Wis). 


+ ELIE 


SS ` SHE CANA AMEN SFÆSGEAN ELIE), 
HAFEHIAXR. ERE F SEI roll AA SR 
TEIR, 


USN PSE Miser. ERMITA ERASE, (SEM 
E, ACRE EEE, esas A RHA EK B ESPASJHJAHA EX 
VF, FAILS “SV ara Alla, NA 
BJ , RAAB HEF AM AED KÄ. 


e BEN tA 


ER, RNR SWS, BTS RAL RRS aH BBES 
Sum. BAX BERE KEANE , BEB í YTRI , (EX 
ISLE FAI ELIE. 


IMI: ERMEC ARATAI 


BENEA , UAH EO 8 ARKIT ? RAF RD HIS 
IRR , AENA ÆI Is, bæbi, “book” 5 “bookkeeper” E El 
ER 


TERRAZAS, Bills sfinduordstek RAA , FÆRRE. 


[Bri ER SKAR findwordsft PRIEST , BBA , RATA LARS AY 
TH. 


BD TOI A AAAI | KARL Es, 
A[MBJSEBUfindwordslg ? (fem: FÉRÉETX, JAARDIA. ) 


IKE VEST , Hela AB IRAS |. IX MURS PR GTS 
FER MARBLE, 


"books" -> {doc2, doc3, doc6, doc8) "many -> {doc1, doc, 


doc7, doc8, doc9} 


SBA "many books" , REX “books” O "many" AUTRES, FE 
SAR {doc3, doc8}, 


NE, ASR. Bawa Div. SANE ? E376 , RES 
SS ASE NASA SRS RA YES KRIS 
5. MRS HARES , ABENA Nas, ik JE 
ER Eug 


M 


KEI 


ÆDES Biles ESS HU NLNRKEIKIEM. 


TYSTEN VÄ ? BAR , MAD, Katla LENA Sar S 
jæks, KA, TUBOS, XF GI Ves FREE ROMER KE 


FATAH , md FRR. 


—HIAXE JURISTE, FME ETE AMS DN HIN , HE 
ext, XNIESEHAR? (TER : FR HRD , X Ð 
BERG EVE, ) 


FÈR HE REUS ARI EN LES A UMA. IX SERRA ? X 
E E Ehe UI ? 


E ENEE 


ETER, KI MAX E DIR E. HE fr SHF 
PRANKS , XF, SRNEMENLUINE Bid. DIS, M "after" E 
2l “apple”, 


PATAS MBA, RF ARIN AAB , HEISS 
flat at E. SKOSKI , NERE] PAN. 


MT AML FE SILV) MEA ( ANÉRESÊ FVE) , 
EO LES Iria PERRAS.  , PELETE , Fell] 
TRE SS AE SAUS, SAHARA. 


73 f HEALER ASS BAAS , Bell So ETF BATHE , Ál 
243 AMR SEK, MAN, ESR "after builds 
boat amaze banana” , “STARS “after” , “amaze” VDS 


—EMEJRAĦHRES "after" 5 “amaze” BONE, JExyixutex tta iZ 
£i, ISINÆÆNKNE( "banana" , “boat”, "builds" }XJLSARES , FÉ 
OIEA RAR. 


Ea MARA ANN — SVEN SR AER ES REA. 
FEMRA SN. 


“after builds boat amaze banana” 


“after amaze” 









Machine 1: Machine 3: “builds boat banana” 
























1 
ec » "builds" -» doc3, doc4, doc5 
after" -» doc1, doc5, doc7 "host" => doc2, doc3, docs 


“amaze” -> doc2, doc5, doc7 
ú š “banana” -> doc3, doc4, doc5 


{doc3, doc5) 
solution = doc5 






{doc5, doc7} 





ICH 


10.1 (RIR FEER , BSiK1000 SS im ESA RÓS, RUSS 
ABRAMS (FEN. MEN. als). Biżi-EEERRE 
SUE , FERSETTE. ÍR RS , MSP mikit 
RAR MRS AREAS E, EKES. STAR. FASS SL 
MBE, ARATE RAKHI X. AAR AYS AR (ee , HK, FLIS 
HONOR Pim O KRS. ( 562410 ) 


10.2 {RSMAS ra ebook BKL nk ed ruff A AUTE duh ? sisi! FR 


Á, ÆR AJIBIAI SERRA" mk "4320842" (LLA), FÈ -> £07) -> AHM 
-> Af > (K). (243%) 


10.3 hæ MAS, RAGNARB „isis MEA, PFE NAME 
SUPA, (RENE IGEN FREE. ( 2400 ) 


AN SURAAIMBRN EIJA , 125242 ? IRÆM Aaah D. 


10.4 HÆ TN, BÆINN ÆÐ „ NERÄJI32 000 , AAAI RES RE SAVE , 
HANNE E. ARENA, uM ERBER. (Á 
2487 ) 


10.5 WORE MAIREN , ZEA EIA TRIB ? (2490 ) 


10.6 ¿2 E1002 NOE , AMOS E SANIT ? IXEBATIBAY” EBS "Si8MN 
URLZEZMHIS, (2505) 


10.7 ERA T WebBlsos8& , SMEARS IÉ. IXERJR100AM es KIM AVIS 
RAA, TREAN AIM Las Seat val AprocessSearch(string query) SSA 
ER, MSS KAT dar, AKANEOHÍINÉXT- THRF- 
Allan, J3iAprocessSearchBT ÄRA , ISI AEF], RGB 
KREGER. SERES, GD MER. (32515) 


SÆR : MANR (48.7). 


8.11 HES ex 


I J ERE WAS SS , REA , RSA SERIE, KIKE 


REFARAS ESKE HERE. Alt, KA SA Ses 
MATAR, AAA. 


ENS, BREI NAE : HÆ TA ĦPersontiRHAERARIENZE , 15 
E NATA ICAA TEE. 


MERA, SARA SL : 
SUAIRA , PEREZ ; 
ASH, PRL AA EE. 


SEEMS, RA AER (REEF ) FDEP 
Sæl, ELI, BIÐ SEH RS (FROM), BEATE 
J90(n). 


B LASHER SA 


FI (REY ) BONAR AEH AK I. REMAN DMA 
FB, JA HEEE (Merge Sort). RHEE (Quick Sort ) MIESEKÄEÄ: ( Radix 
Sort ) ZH Pm AIR, 


ERE HTH : SIR SRA AO (n2) , FAA) : 0(1) 


EF (Bubble Sort ) ERNEST, KORELKUAAV N, A 


BIEIRAÄ , GRES RUE , ARRET, ØSE, Ai, 
EITHER. 


VERHEF ATA: SEXTUS RETE 0 (n2) „ FØRE) : 0(1) 


HEF (Selection Sort) Am JULE" : HET. KUSK 138 
ATA, APD MICA TR (CME SERJ SIG ERAS 
R). We, BRAM , BESTT, FIA. WIRE , É 
SERÍU, 


RER HTE ` SRM SEIRMJIO(n log(n)) , FETE : Al 


AFAR NSA , RAN AA Sa, HAE. HERR ÆR, 
Wg st , RE, SVANN Rá TTS. K1 ARI 
Rape IH" HYRRÄ E, 


ÆR AÐ „ merge BASS HB HELERI AÁ TITAN AGR Ehelper , 
Fic RUE, GRASI ( helperLeftfllhelperRight). ÅR, JANS 
iMhelperġiżi , FARMA ABU MIA , SHRM. RE. BER NA 
Artz = lll BA. 


1 void mergesort(int[] array, int low, int high) { 2 if (low < 
high) { 3 int middle = (low + high) / 2; 4 mergesort(array, low, 
middle); // HEFFA 4#8B5ó 5 mergesort(array, middle + 1, high); // HE 
FAST 6 merge(array, low, middle, high); // IA 7 } 8 } 9 10 
void merge(int[] array, int low, int middle, int high) { 11 int[] 
helper = new int[array.length]; 12 13 /* Jup cn Sek DS] helper 
XA */ 14 for (int i = low; i <= high; i++) { 15 helper[i] = 
array[i]; 16 } 17 18 int helperLeft = low; 19 int helperRight = 
middle + 1; 20 int current = low; 21 22 /* jkfkifiilhelperġiġiHi. HA 
Tr. BAR, 23 * ABU le DEN, 24 */ 25 


while (helperLeft <= middle 88 helperRight <= high) { 26 if 
(helper[helperLeft] <= helper[helperRight]) { 27 array[current] = 
helper[helperLeft]; 28 helperLeft++; 29 } else í // UI RAITEEN 
FAITES 30 array[current] = helper[helperRight]; 31 
helperRight++; 32 } 33 current++; 34 } 35 36 /* (SSH A HHBH FRAI 
zx 37 * SASHA */ 38 int remaining = middle - helperLeft; 
39 for (int i = 9; i <= remaining; i++) { 40 array[current + i] = 
helper[helperLeft + i]; 41 } 42 } 43 public static void 
mergesort(int[] array) { 44 int[] helper = new int[array.length]; 


45 mergesort(array, helper, 0, array.length - 1); 46 } 


(RABEL ÆÐ, , CARERE helper EAT EB BIBITA, Silla Hr 
rR, ZA HA Fak ? BERN ASER LAATAT, Cee 
rb. 


TEN, 4, 5 || 2, 8, 91 (FS "||" Finn) AGATA. Æ 
Rn RZ ÈU , helper SZ ÉIER | 8, 9]. 134170 
(1, 4. 5402) SAR, (8, 9107. FL, (Det / e sasa ENA 


MIA 


FORBES | BUTI : HIRO (n log(n)), æðlSMo(n2) , FFAA : 
O(log(n)) 


a Ël , LOS ATA CDS HE 


H , MERDE. AN 
CSR 


URETT BEE ( REFS) HIDE, HREH, RASER 
BEKKER. Am, AARAU (EL hu 

21) RN, DE ARE RTINASNEAO(n2) 
ARAL 


1 void quickSort(int arr[], int left, int right) { 2 int index = 
partition(arr, left, right); 3 if (left < index - 1) í // HERR 
253 4 quickSort(arr, left, index - 1); 5 ) 6 if (index < right) í 
// HRA SBT 7 quickSort(arr, index, right); 8 } 9 } 10 11 int 
partition(int arr[], int left, int right) { 12 int pivot = 

arr[ (left + right) / 2]; // Hiti TER 13 while (left <= right) 
{ 14 // KÆRA 15 while (arr[left] < pivot) 
left++; 16 17 // KAJA brell CDD 18 while (arr[right] > 
pivot) right--; 19 20 // IATA | ali BAA SB 21 if (left <= 
right) í 22 swap(arr, left, right); // Zëss 23 left++; 24 


right--; 25 } 26 } 27 return left; 28 } 29 

BETTER | HATETE] : O(kn) (MRX) 

Ar (Et ES) HERAA , OR BÆNIR 
ÈS. (SM, Zeit sku, BE MIT ENED 
H. EDR, RRR PEE, Bella Air MDX RT, F 
=, MUSEE AA BE, “a, BRAT , KK STE 
HATE , RRS ROTH , BUSES SET ARAB rad. 


EERE ANE PUTAS On log(n)) , THEE F , AREA 


HUTEJIAJJIO(kn) , ERNIE VEL, LH. 
AREA 


AE FANS , FMI] ARABIEN J ERA. NA , (5154 
J. EITHER , ERNA KL NUEZ ANAL PA S Xf FEE 
B. FuNFABTA , MRS NA FR. AxA RETR, NSA HANA 
FEB. Ah, BEX NE , SÆ FR ET s. KIRAN 
P< f Ð EUR, PAGARA akta. RIRES 
E, HÆKKAÐ. 


BUS FRES , BEERIFSJESSET , AEMISIITERNE. ASLAM 
FAT, SEE), BEE AU. 


1 int binarySearch(int[] a, int x) { 2 int low = @; 3 int high = 
a.length - 1; 4 int mid; 5 6 while (low <= high) { 7 mid = (low + 
high) / 2; 8 if (a[mid] < x) { 9 low = mid + 1; 10 } else if 
(a[mid] > x) { 11 high = mid - 1; 12 } else { 13 return mid; 14 } 
15 Y 16 return -1; // fÅI& 17 Y 18 19 int 
binarySearchRecursive(int[] a, int x, int low, int high) { 20 if 
(low > high) return -1; // file 21 22 int mid = (low + high) / 2; 
23 if (a[mid] < x) { 24 return binarySearchRecursive(a, x, mid + 1, 
high); 25 } else if (a[mid] > x) { 26 return 
binarySearchRecursive(a, x, low, mid - 1); 27 } else { 28 return 


mid; 29 } 30 } 


ESTABA DARSE RSU ET, SEL JT ESTE DE 
HZ. AED IS SAN l 
HSA 

11.1 ER HERRA AVENJAATOB , HAAR A BIEN A N, HET 
DA, 138SÄ NÄÄS (532555) 


11.2 HETTA, NFPA , RATAS HF. (SØ 
256 ) 


11.3 fæ VÄRIAINE , Bn EN, (EX MAC REIKI , N 
NF. BoR ERRANTE. ILR ur bær H NSIEKRS 
IFA AS. 


møl A : ĦEBEH(15, 16, 19, 20, 25, 1, 3, 4, 5, 7, 10, 14) Fiks. 
keitti : 8 (TRASERA AD |) (32577) 


11.4 EIRE PD 20GBRJ XE , B ÁT — 1 E4388, AT 


HEP, (9825871) 


11.5 8 “THEPFJR BS EE, RA SSR WS NDA , Kit 


= 


EF AU. 


TØI MA EFRR "at", "", "", "", "ball", "", "", "car", "", 
0", "dad", "", jh, BPR ball", SU A (38259A) 


11.6 Su ME , FAT, SUBE ARE, SREREREETXE. (9B 


2607 ) 


11.7 HI SIWMEIETEIKIT MABE , -MEUMER—AMIBIE E. HF 
SISÄ Te. , Æ CHA EE NARVA F. ER EISKXKEÄENÄ 
SENER , BRS Ul ASS IR TE BERE) NA. 


Ar $A (ht, wt): (65, 100) (70, 150) (56, 90) (75, 190) (60, 95) 
(68, 110) Hi : MEET, ENEE REO : (56, 90) (60,95) 


(65,100) (68,110) (70,150) (75,190) ( 265m) 


11.8 fiffa EIA , (RARE HET BTK (IFEX 
SSA). TRU AAA IX EE, RAE, SCHL 
track(int IDA, BEN MF bie ; UR 
getRankOfNumber(int x)7J5;Á MRE) Bk BRA (FORA 
B). 

TØ] dE (li) : 5, 1, 4, 4, 5, 9, 7, 13, 3 


getRankOfNumber(1) = 0 getRankOfNumber(3) = 1 getRankOfNumber(4) = 


3 
( 2670 ) 
SÆD : NASSAR (41.3) ; ÆRE (49.3) ; PEER ( #17.6, 


#17.12) ; YEE (4818.5), 


8.12 Mii 


ESTA "RYTEMIÄ ESA E ZA, BIREÐ. SFR TEINTE 
i, RÆ, BIL, Ærir, SA, 20 
KIRI EIA (ELÉMENT EN) MALA. 


BU IS 8823 73A REUZS : (1) MAMA JARA (LEO) ; (2) 
Mi EK, (3) HSV TAÐ; (4) ACA. FIE 
TAE , Bell ASS WMA. 


Bic, MERMA, MAS, GE MOT PE 
TR RALA FKE 


LEES RA 


AACA MAA RAY, ER LE 
EXHI, KRAAS SIÐI 


(BREZI, ER SR NAE. 


SAW ` MESEN y FYRE EARS ? (RRS LEK MAA ? 
ET , AAA L SIXT ASA. REIÐIR mil 
FET , YAU, (REARS difik po —E, KBIR 
HIH A RTE , HOME) REE SOR. 


ERS REG I MAKTA TESTE ? 12411015 NE RR AAA ? 
EA KFR (Spreadsheets ) , ÍFAXASÐFINNA CEET, Fit 
MEDIAS. (EZ , XE, ARRET RAÐAR ka 
Zo PRA, KS E Gmail. SARA 013 Mini. 


BR ` (Rh RUN ? ENE PN ? REKER 
HANIA, BEKKER ARM) VENH RALA. MAS AR 
FAA ADRES MUI RES ALES , KAR, RRA BE RE, SS. OE 
ĠIET, ROMS MCLE GAB TMS Lis BS. 


PERIE ` (Rp ERMINE GE , 17283 ? ECU , MaRS , STE 
TAREA, TIRA REKNER, KEKSIT. (R 
HIT XIKRIISERT17 , EFA EESE . 


fe BEE ENSOMT, BRA , ARE ETNA BA TR RRA 
E n, 

MUSE RATE HØJ 

PRIZE xÐ, FLKRESREIR 25, MEMATER 
(405 ? isiä , (BIXERT "MERE IRSA. KRR NEXT 
BAIE I 


H 


RE 


tA NERE ` QPR ATENA ? 


HRL ERE ? AR? 


fap F ESE, MAA. ÉTÉ RAS 
B, LOR, FÆTRE "SIT, kk m "SAR, JIT SN 
A" , NEE RÆÐ NE RLS. 


552 ` AEB 2 


PHERI — RIAR, ÞORRA EX NFH , AHERE , 
GAR EEE, AMS. 


eA (la , TRAST TAS. EJ, FE ne AJANSNNG , MRS 
ARRIBE | GF. 


3: BOERE) 2 


(EIR , EI CAR UR RS OR, EA RIS BK A NERE ( HE 
fi) „ Ab, LASK302 505th , RNISKERIMIENZ. 


ER, (FRIES INRA. bin, EI MNÄKEKIRIJA R (33 - 
ARE ) ($Æ 2 TRENA NIR ? 


GHA EASA NAVARA ? 


SA mæ ÁB , FIL, EAR IRVINE. REES 
HJ , sf MERA É N en AE EA ( EERUDERRU) , ARMA 
TRÆK. 


NF, SEU BERA , (RAGES rt E DER 3014T NE EK HE 
F. —XBit3ieslasttAXBR , REE SBR AIRIS ATA. EE 
ASH , dom KELIT LESS. PIŻ, IXEFMIEHIMIMAX , MIKES 
IAKWURAPIŻIHIK , RJAR LK HBS IBA IK, 

RS ` SUR 2 


AES, GTM rd, DD JA RES, LORD, AR IC f ACE 


FASE , MAO PAL CMR , $ EE AR, EZE. 
iB JES en (EPST EAR ? HFE? ) Ma, RJ CE 
FAA , AURA AIR a, Ha REN BE. 


Mi ESAE 

UE SWE NIE EERSTE. F8EÆRTET , URI AE A 
TM Dër, 

DER, KARERA PANDE. 


FNF, ` ERA, ll SA ERA AA , 
Il AUS, AEREA EA, AFRENTA MA 
FEE, SR (LU, ASTA EIER) . HYK, ITÄÄ 
HBES RSIS NIN ER , MASA , EDIE RAR 
UE O. Alt, FE , TEEAIKEISI, HARA ski, 


SNA EE EEE. ERE 
MAA, BIIRALK FIF , HENNAR ÆBLE, KISS 
REAL, voila ale TART Mi. FEILET 
D ARES, AIÈR BAG. 


TEA IDA, JF E MA. 


EAS a ? 





RE e| ee SU BB SN, RA, NOIRE 
MERA—T , Eli AR. 


ZEE EMEA ? AR? 


KH , PURES NS VEAR , TE ORE , Má 
X. EDAD , ER ARE RN, BBA , (RAA RAP 
PERRO), MAAS ( AREMIDISIES ). BP 
RQ "NE" (DD SC AS ). 


553 ` AEB 2 


TENER, AAAI. BAUM BØLLER 
uh, DIANE ARIAS. fs, HMHR ANS 
K "SFA" AB. 

Dil , KIKDSESRKÄESIAL , MASIA E RTC RE. 

RA: ESRB SE FABRI ? 

ASIE SERIE, PATRONS. Ms | ERAMBITA ? 
Riser "JENA MAR? ERERZAURES "IJ" BEJJ, 
Amis , MRA SREAS PRS PTE ? FEKEEFIÄEN 
HEIMRBARAA , TISAI ? 

IRS : KIRKNA Oil ? 


EDIT ERA , BBA , ARAU TA FEBS ? DÅ, MAR 
T , CRS ELL, FÆÐI , AMAT REZ TREG FFA TUER Xd 
Wh, BERRA TCTs, TEEN, kt Si 
F, Shea A en. KPAMK. 


DRE ` ARENA ? TNA ? 
jx EZ] fe FAINA ENRON REVNE BR ÆRA. 


TESSA, ENDE TRA, SES AMPUEN, Hitið 
FAIS, RE ? ER ? MELEE 
AINA? 


iBicft, FRÆNA , SAR 8273, (CRASSA. — 
ARI , MER , FINDS. 


VE IBAN ETT RINGER , SATAN, KERR 
XE, MAREA. TER, RNA HR CAE , MT 
PEG SIUS VT ZESESSER , AGIS ISTE T. DUE, METUS HE EAN 
RABIA, mMALTSIMISAEA ARE, 


Ui NE 


BAL , ME SI RA A, SAR. ja 
Br, DI. Min ARE AFA SA. 


ER , FOREROS E DIS E, WHS , 155/=40/94 8 


RER , MENA RF 


(iE RES RU AA EF A sort(int[] array), 95% NAM 


RTR. 


RL ` EMMA PI 


ARK , RA ELÄ FJ LAGUI API. 


ERA : MAERAH , ARE REE BIER ? SISS SAA 
TEIE, LORD, HEPF18826 PRR AE, NIKE GERNE, HETEN 
DADA , HITA , SARA, PALA, li PA 
AIS 


hm ` (ENT RHET AR ? BEN ÞRI ( RB 
BR) PYN, EASE RASA Seale ? 


DIREK AEK" A: SARA TE 
ARB. EU, (EME DS nS RARE , BBA, EMMA, AX 
BE Sin AREAS. 


TEVA : FIRE JR ` SAA. FA TERRA 
KE? BLE , S A — "2 P] HEPFBJ2MZBIG ? 


RED Y REEREAUIBS , A REISS ESM A. ARMS ARA AA æa 
E, AAA El NB. 


2: EN IIHHZS SE 


ER, MHE SE ES BH : ER. JAM, FRÆIN, (REJA Fs sess uE 
Atia. LORD, AlsortiikkikHIHIE—TUEHĦEFRJATŻNEH , BRA , (ARES 
QUE FRITH SAS S (RH. 


RE ` Mm SANTAS 


A URAH, FEMA Re , SHARE NAA BARRERA 
J. BAST : 


1 void testAddThreeSorted() { 2 MyList list = new MyList(); 3 
list.addThreeSorted(3, 1, 2); // RIFATTA 4 
assertEquals(list.getElement(@), 1); 5 
assertEquals(list.getElement(1), 2); 6 


assertEquals(list.getElement(2), 3); 7 } 
VE SFR 


Mi ARK, ARANA, RE 
KEA , LETS, Sál "Rt EALER. H 
X, MENA , MARRON, BÆRI, 


FBI MIF SBD , HR RES Chrome SEH, DC A, KEIN 
bugie ` Chrome Eist HER. VARE ANNE ? 


EE IES MEPA RA, E 
AD? (HA inä imaisee SIAN, LUEFAAN AEE RA. 


081 : ESA 
E345 , NZ SJE DNG , RSTRNT : 


BRIEIKNISAZAS? AKERS ? ETA: NETT? 1219 
MAERED ? JA, AIR? HARIRSAE? GE 


É ? 


25082 fin) 


E 


TÉ TREN NEM, NR, SFSR REJIET, EX NAF 
F, SAHA FREER. 


tEBlwindowsA) “FRE” 3€ 


Fach Chrome. 


Pua eral 


BAKAÐ ER. 


2 ESAZJAHTTPIEREKA ES IN, 


DITT SEICEIIHTTPISINY 


DES RENT I TI 

KITEE LTA MRS 

EEE , BUP tals. MSI Ar HA 
SORTEA. 


RS: ERE. EAN 


LES T BEER BIZ RF tr KI. ER 
BOLA ER (AMARE CAR ETUEN ). ERSA, (Ré 
THE , RARE HSI ARFI 


HSA 
12. 1 RHA MUS RAJATA ( BALE A ) : 


1 unsigned int i; 2 for (i = 100; i >= 0; --i) 3 printf( %dn , 
i); ( 2826971) 

12.2 BUEP BIMA, MEIRKSE) SR. frs MB TIORZ 

E FEMALE ABRA MUERA XTMARAR—TBHHE, HR 
IME ER. FETA Sa Ne SUE PARIS ? KU MMS li Rr ? 
(270%) 

12.3 BERBERA SÄ : boolean canMoveTo(int x, int y), 
IX hiræpPiece AB , DAFT FB (x, y). IÐA 
ræ. (271%) 


12.4 FEÐFHANATE , gilið? (5827274) 

12.5 AMONT ? (272) 

12.6 PÆNE TERA, Kili — ATM ( AER) ? ($8273 
A) 


8.13 CTHC++ 


FREE PASEA MAA GAS KSS. kN , IS HE ZX 
(RACH SS , BBZ , MAX EME HM S C++ SERUSBEIDEEBTRAPI , tb 
AREO, ABOVE (ETES) HEIAESIX 8. PE, RAE 


MIKE DEI Er , IHT BZH YPZ Ena, 
TK 


BAHIA SRA IRALA, AU, óli Li 
jä. 


PENA I ER PANKIN EKA. 


1 #include 2 using namespace std; 3 4 #define NAME SIZE 50 // EX 
- ^H 5 6 class Person í 7 int id; // Fr KR BAA RA (private) 
8 char name[NAME SIZE]; 9 10 public: 11 void aboutMe() { 12 cout << 
"I am a person.” ; 13 ) 14 ); 15 16 class Student : public Person 
{ 17 public: 18 void aboutMe() { 19 cout << "I am a student.” ; 20 
+ 21 J; 22 23 int main() í 24 Student * p = new Student(); 25 p- 
»aboutMe(); // ŸJEN “I am a student." 26 delete p; // FÉ ! SUE 


BU BIA ACHAT 27 return 0; 28 } 


Tch , Frust stra (private) , FAKE publicfsrk 
HELE 


PE KISAT TA ERSN 


REGEN , SAAR. MRH ÆG , MER Ha 
FRANS RAZA (Default Constructor). AYN, Bell Oo E EC 


1 Person(int a) { 2 id = a; 3) 


LAS RADA I : 
1 Person(int a) : id(a) { 2... 3 } 


fERLIERSXJAROISE BU, BEERS Pub 1 VISUS RIBU , SUERO id SUR 
(B. ARES RCA ( RAE) , SES KRAER, 


Hr) GEES EST LTE, USER, Sana. il) 
ERA, RULES. 


1 ~Person() { 2 delete obj; // ÉM Z BU TRENET 3 } 
ÆR , MEP EA Student Ð ATT SE : 

1 Student * p = new Student(); 2 p->aboutMe(); 

BTEXF , füpxEXZJPerson LEAR ? 

1 Person * p = new Student(); 2 p->aboutMe(); 


KAMANE , HITSEN "I am a person”, SÆR ER about Me TE 
HR ÆI , WEIMAR SE ( static binding ) HL. 


A EIÐRJAFRRVÆStudentHJaboutMe GEN SCH , EJLLISPersonziiijaboutMeżE V. 
virtual : 


1 class Person í 2... 3 virtual void aboutMe() í 4 cout << "I am 


a person. ; 5) 6 ); 7 8 class Student : public Person í 9 public: 


10 void aboutMe() { 11 cout << "I am a student." ; 12 } 13 }; 


HRA (MAVE ) LUSERR AIDA, ER REA. ID , ISÄÄ 
—F , HMiEEStudentiAMTeachertiAEPerson , MEN THAIS , 20 
addCourse(string s), id, XjPersoniiFdaddCourse7Z5; ks SKÆV, AV 
KLAXNAÐIKæstudentitÆTeacher , THEA FBI NTAAE MASE. 


4 


EXE, ll JOJ BETSIJSPerson3sHJaddCourseEXIRERNEN , BF REL 
WEAF, 


IK 


1 class Person í 2 int id; // FERRA DMS 3 char 
name[NAME_SIZE]; 4 public: 5 virtual void aboutMe() { 6 cout << “I 
am a person.” << endl; 7 } 8 virtual bool addCourse(string s) = 0; 
9 }; 10 11 class Student : public Person { 12 public: 13 void 
aboutMe() { 14 cout << "I am a student." << endl; 15 } 16 17 bool 
addCourse(string s) { 18 cout << "Added course “ << s << "to 
student." << endl; 19 return true; 20 } 21 }; 22 23 int main() { 
24 Person * p = new Student(); 25 p->aboutMe(); // FJED “I am a 


student." 26 p->addCourse( "History" ); 27 delete p; 28 } 
ÆR , HaddCourse N JÆ RE AZ , Person SM , PRESEA. 
Rey MIRREN 


AS ÁÐ , REAM HLT. REK JESSMPersonfl 
Student ATR. MERKRA , RÉSEAU FANA : 


1 class Person { 2 public: 3 ~Person() { 4 cout << "Deleting a 
person." << endl; 5 } 6 ); 7 8 class Student : public Person { 9 
public: 10 ^Student() { 11 cout << "Deleting a student." << endl; 
12 } 13 }; 14 15 int main() { 16 Person * p = new Student(); 17 


delete p; // #JE “Deleting a person." 18 } 


RZ F Æ, FIE pE Person, WRB AASB HPer sonżitjiiT 
MRA. MESA , AAStudent SA ET BES ARFI. 


ERNA , RE Person tA Race V 73JRz TT ERAN. 


1 class Person { 2 public: 3 virtual ~Person() { 4 cout << 
“Deleting a person.” << endl; 5 } 6 ); 7 8 class Student : public 

Person { 9 public: 10 ~Student() { 11 cout << "Deleting a 
student.” << endl; 12 } 13 }; 14 15 int main() { 16 Person * p = 


new Student(); 17 delete p; 18 } 
fær EIA, FJERNT : 
Deleting a student. Deleting a person. 
SME 


QU FAR, ERENT LAGS ER MÉ, EE, PRS 255090 EE BHB 2 
AAR RL RE HESE, 


1 int func(int a, int b = 3) { 2 x = a; 3 y = b; 4 return a + b; 5 


} 6 7 w = func(4); 8 z = func(4, 5); 


ERY FATE E 


À FR FRE (operator overloading) , RA NRSR ERNS, MLE] 
LI Fi ER (Eff, 3004, EJE RE (Bookshelf ) HVER , Ar] 
Lt : 


1 BookShelf BookShelf: :operator+(BookShelf &other) í ... } 
all d 


EEA ol Eee FRA FIEEHJETA , 889 LUFRIKiETT E , EC 
AREARE. 


FANE ET PI LURES , HER HBSTHBISIBSIB , Aa T REHRISBJIBU DS 
ZZ. SML, RA Metal la HL. 


1 int * p = new int; 2 *p = 7; 3 int * g = p; 4 *p = 8; 5 cout << 
*q; // fJED8 


ERE, JBFTHJ NET Set ARMA : 1432146593211 , teet 
MUS 76410, ÉX OI. EEB KK AO, EVÄ 
jae Re RAS IEA. 


SIA 
SIR SER NIRIIST VAS (Slå) , IRA HA RARA. BA : 


1 int a = 5; 2 int & b = a; 3 b = 7; 4 cout << a; // FJED7 


ft Ese 27S , biżaHJSIFA ; (Eo, PEZ, 


BÆR AR , AES BENNA. GA, Bol 47695 , 
40 KARTA: 


1 /* ACA , 1412, 2 * FAMREPIXIRAFØSJÅb */ 3 int 8 b = 12; 
ERJA TE , SIRÈNE, MAREA, tala RAF. 

IHE Na 

3l ABS SARA RISTA , IIRO : 


1 int * p = new int[2]; 2 p[0] = 0; 3 p[1] = 1; 4 p++; 5 cout << 
*p; // eut 


HUTP++ zd sizeof (int) NFH, AI KERR NAL. "Bin FER 
EI, pH ERA (EZABA ) SD. 


T 


Rie HUSA, ARE TUES. Eli , P 
RER SSES), HÆÐ LAÐAR RATE 


ShiftedList Ættir — Ek, 


1 template 2 class ShiftedList { 3 T* array; 4 int offset, size; 5 
public: 6 ShiftedList(int sz) : offset(@), size(sz) { 7 array = new 
T[size]; 8 } 9 10 ~ShiftedList() { 11 delete {| array; 12 ) 13 14 


void shiftBv(int n) { 15 offset = (offset + n) $ size; 16 } 17 18 T 


getAt(int i) { 19 return array[convertIndex(i)]; 20 } 21 22 void 
setAt(T item, int i) { 23 array[convertIndex(i)] = item; 24 } 25 26 
private: 27 int convertIndex(int i) { 28 int index = (i - offset) % 
size; 29 while (index < 0) index += size; 30 return index; 31 } 32 
}; 33 34 int main() { 35 int size = 4; 36 ShiftedList * list = new 
ShiftedList (size); 37 for (int i = 9; i < size; i++) { 38 list- 
>setAt(i, i); 39 } 40 cout << list->getAt(@) << endl; 41 cout << 
list->getAt(1) << endl; 42 list->shiftBy(1); 43 cout << list- 
>getAt(0) << endl; 44 cout << list->getAt(1) << endl; 45 delete 


list; 46 } 
Eds 
13.1 BCHS5SÒ DX , FIDEL ASA Ek, (327405) 


13.2 Ir Gales rt map. UREA ? MIRADA AAA 
X , FYR? (22757) 


13.3 Ced REPRE TERRA ? (2750 ) 

13.4 RISA Z [AKTI ? BAKA. ( 2760 ) 
13.5 CESAR Fr volatile AFH ? (58277010) 

13.6 ESTAR JI] E M Avirtual ? ( 2780 ) 


13.7 REA, EAB% Node HAST , IRENE A a 
D], EH, NodeZidfg£&t4 RA NERE ttnodef tat. (3627810 ) 


13.8 HE U ERB6fE FIS, BRST MAR , ARHTRIRSEII , PRAT ST 
Tree Aak or VS). KSAaiossmartPointer YJStHYSIFBIt 
2, TETRIS | BITENE, ASUS. (582797) 


13.9 SRS RITA) IT Bu JmallocfüfreeERZA , DELMIA] , mallocERZinE[nIB ito 
HEBES AN NK EEA, 
zs] align malloc(1000,128) REA tte 1285€ , HS] 1100037 


BAINS. aligned free()8ifjXalign mallocpBthAF. (5528170 ) 


13.10 FC9m5-_fmy2DA110cEAZ#X , JØ RC EH. mal lock kA AY K 
ale. HART ET arr[i][j Nna. (58282071) 


SAR : QUASAR (41.2) ¡1% (42.7) ; Mid (#12.1) | 


Java (#14.4) ; KESTÄ (16.3), 


8.14 Java 


BAA HENRI a va RAR, FIŻ, NERVE Java A HEZ HAE) 
BANN IEA SNARE FA KFR As MSA 
iR , CARITA es SKERT AL, AEREA, KE 
FAY Aleta REES ÉU. 


Akh E 
ESSE IES E AE E FR, Fr 


(ETGEN EN ? 


HEUTE. SÄ, LEX EDIT ou DEE EE, AU, A 


NMBA , VUA NEIHJTTÄ. 


Ra ESA , [HHR CATER. 


VAC , FRES ABRAS RRA. 


URE RIE, KRANI ? AF ? 


ST AN 


EN IAU ERSARAE 


Led Be heist. RI Je SU ER URS 


KF final 


Java SWABS final Se, RATAN 


an 
2A 


á 


— EIA, SA 
Fik : 


JARAK F RES (override), 


i 


IAEA BSUKAE FX. 


KF finally 


A 
` "EES , ^Y 


" 


 BREAMWI:. 


Af Ffinallyfltry/catchiE RECREA, SARA , HERRERA 
EST. finally ER Etryflcat CHOUER fo , BME BUT 


1 


{To 
EE, MEX MIF RIRE EE AREAS. 


1 public static String lem() { 2 System.out.println( "lem ); 3 
return “return from lem ; 4 ) 5 6 public static String foo() í 7 
int x = 0; 8 int y = 5; 9 try { 10 System.out.println( “start 

try” ); 11 int b = y / x; 12 System.out.println( “end try” ); 13 
return “returned from try” ; 14 } catch (Exception ex) { 15 
Svstem.out.printin( “catch” ); 16 return lem() + ' | returned from 
catch” ; 17 } finally { 18 Svstem.out.printin( “finally” ); 19 } 20 
} 21 22 public static void bar() { 23 System.out.println( “start 
bar" ); 24 String v = foo(); 25 System.out.println(v); 26 


H 


System.out.println( "end bar” ); 27 ) 28 29 public static void 


main(String[] args) { 30 bar(); 31 } 
IX BAAL : 


1 start bar 2 start try 3 catch 4 lem 5 finally 6 return from lem | 


returned from catch 7 end bar 


ES FJÆR ANS ~ 545, ENT^catchié6hH#bép4 ( &ii&returni&&]EBBSERZY 
A) „ Ae TfinallyBOR „ ZZ Á NA AIR. 


finalize% 


fERUESSSSOIZCZ BU, Bt UTE VAR finalize()AiA. Alt, DA 
= SObjectÆfYfinalize()HjA , LUFTE MEINT. 


1 protected void finalize() throws Throwable { 2 /* KMGFIFAHM 
(F CREUSE */ 3 } 


2555 
E% ( overloading ) EAA AARE , (85385081). 


1 public double computeArea(Circle c) { ... } 2 public double 


computeArea(Square s) { ... } 
MES (overriding ) BER PDA SLÆR El EI RUE, 


1 public abstract class Shape { 2 public void printMe() { 3 
System.out.println( "I am a shape. ); 4 } 5 public abstract double 
computeArea(); 6 } 7 8 public class Circle extends Shape { 9 
private double rad = 5; 10 public void printMe() í 11 
System.out.println( “I am a circle.” ); 12 } 13 14 public double 
computeArea() { 15 return rad * rad * 3.15; 16 } 17 } 18 19 public 
class Ambiguous extends Shape { 20 private double area = 10; 21 
public double computeArea() { 22 return area; 23 } 24 } 25 26 
public class IntroductionOverriding { 27 public static void 
main(String[] args) ( 28 Shape[] shapes = new Shape[2]; 29 Circle 
circle = new Circle(); 30 Ambiguous ambiguous = new Ambiguous(); 31 


32 shapes[@] = circle; 33 shapes[1] = ambiguous; 34 35 for (Shape s 


: shapes) { 36 s.printMe(); 37 System.out.println(s.computeArea()); 


38 } 39 } 40 } 
CERTAIN HÄN F : 
1 I am a circle. 2 78.75 3 I am a shape. 4 10.0 


HELE, , Circle ES fprintMe() , (HAmbiguusAREBIŻJA ik, 


JavahJEE SEE ( collection framework ) iRĦAĦ, ADFSEDABMZIT. 
Tf LARAN. 


ArrayList : ArrayList% nl AMEN MIRA, ESRA , BAS 
ERT $. 


1 ArrayList myArr = new ArrayList (); 2 myArr.add( “one” ); 3 


myArr.add( "two" ); 4 System.out.println(myArr.get(0)); /* fJED */ 


Vector : Vector SArrayListäikE3U , RAAB SAI 
(synchronized), MEERI. 


1 Vector myVect = new Vector (); 2 myVect.add( “one” ); 3 


myVect.add( “two” ); 4 System.out.println(myVect.get(0)); 


LinkedList ` XF MmHILinkedList SA Java NN ÆILinkedListX, 
LinkedList ÆA HAR DHL, Ai BSS IHR, HESS (HH HANE 
ABA. 


1 LinkedList myLinkedList = new LinkedList (); 2 
myLinkedList.add( “two” ); 3 myLinkedList.addFirst( "one" ); 4 
Iterator iter = myLinkedList.iterator(); 5 while (iter.hasNext()) { 


6 System.out.println(iter.next()); 7 } 


HashMap : HashMap EST iz E Stee , NOEERAT „SELIR. 
Lë HashMap šini. 


1 HashMap map = new HashMap (); 2 map.put( “one” , “uno” ); 3 


H 


map.put( “two” , “dos” ); 4 System.out.println(map.get( “one” )); 
HI, ARA COX EINE SUljES. AAA LH. 
HÄ 


HER , SUF Ion Ch DARA I ava I, AUK RIT ILMA 
a. ME , PRIE SR Java AAA} D, EAA BARA PPARA 
Java BARA JE. 


14.1 MÄNKIVJAEKA IRA ABAD AER 2 (32843) 


14.2 Java, #íftry-catch-finallyfiltryiZHHRHH#iAreturni##Y , 
finally E IREDAZIAST ? ( 2840 ) 


14.3 final, finallyffinalizeZBBIMÆR 2 (285%) 
14.4 CHRR ava z OLA (NE 2 (32857) 


14.5 Java hAIRRAEITA ? ERITARI ? (2870 ) 


14.6 SEPCircularArrayÆ „ SH URNA EA, EEES 
hie These. TARMA RAZA, FHV for (Obj o : circularArray) 
BORA E. ( 2870 ) 


SE DØ : MASSA (41.4) ; MMWR (48.10) ; BSH 
(416.3), 


8.15 ZEE 


HS AKERS FI RES RE SCHO e , IR AM HERA FE RIZE 
FE, LME HINATA. ASE LAER HANA TRAS 


FEIER , VIDA LÆRER , ROA. SOLATIRA ROSES , F 
EIS BO un BIR HO REA TE. ARAISOLT PIE ÆMASQL Server 
ii. 


SQLIBIAR BRENN 


HRÁR SSL A ARA (implicit join) ifr 
(explicit join). MANAA TF. 


1 /* FÆR */ 2 SELECT CourseName, TeacherName 3 FROM Courses 
INNER JOIN Teachers 4 ON Courses.TeacherID = Teachers.TeacherID 5 6 
/* Partie */ 7 SELECT CourseName, TeacherName 8 FROM Courses, 


Teachers 9 WHERE Courses.TeacherID = Teachers.TeacherID 


LORA DAM ERIS T, ETARNESE NET. RARE A, l] 
15 Hiti. 


JETTA INTE LEGET 


Mæ Hines ur , MENEAME ÆN 279 Y MILE 
BAYT). 


fefe BAS AEn , BAiaUCcoursesflTeachershyanis , Courses RES 
fjTeacherIDJAl| , iXS=isla]TeachersHYYNE (foreign key). IXAMAIHUIZ— 
Æ, ATAUS (SR. GUS) FEE PRA. Mira ER FA 
ETA REV ARA, 


RZ , NAFTA, SEGRE. BIN, ARTE MADE 
MAHT, TURAU ARE Courses RH, JERUO(LB RATE Rt 


SOL) 


FELA, SI RÉARAISQUE À. ÆI 
FR, rær EBE : 


Courses: CourseID*, CourseName, TeacherID Teachers: TeacherlD*, 
TeacherName Students: StudentID*, StudentName StudentCourses: 


CourseID*, StudentID* 


ija LEDER , LOPE. 


201: FÆRRI 
SME, AREFE , UR SET SERE T JU RE. 
Am, HN les, 


1 /* RAEI */ 2 SELECT Students.StudentName, count(*) 3 FROM 
Students INNER JOIN StudentCourses 4 ON Students.StudentID = 


StudentCourses.StudentID 5 GROUP BY Students.StudentID 
BAÐI F= HERA, 


Hell MS — I RAB LAERA y , PIIStudentCourses HEJf& SRA 
^E. HlJEJLAHBINNER JOINBXZSLEFT JOIN ( AER ) . 


BD(EMIOLEFT JOIN, CEHEJENINERAXT . count (*) ÆRE ÆstudentIDE 
ALN. — Ra ANSE WAP ABI. ix count (*) AAT 
2153 (A BC our e LIDDER : count(StudentCourses.CourselD), 


Er geigipeigstudents .StudentID24B , {BÆ NENNE StudentName, À 
als NIB SBR SStudentName ? 2425 , EMMA, (ESSET 
THERM. IE RIA AREA (aggregate ) KIEN , HA 
first(Students.StudentName), 


(SE HAS , fissa RES : 


1 /* ØL: BATA CH */ 2 SELECT StudentName, 


Students.StudentID, Cnt 3 FROM ( 4 SELECT Students.StudentID, 5 


count(StudentCourses.CourseID) as [Cnt] 6 FROM Students LEFT JOIN 
StudentCourses 7 ON Students.StudentID = StudentCourses.StudentID 8 
GROUP BY Students.StudentID 9 ) T INNER JOIN Students on 


T.studentID = Students.StudentID 


SIXES , BASES), HTA ABE TEMAS , DIRES 
FVD 617693 NES. KAMI , USURIS (RAI ) HRA : 


1 /* RAEI */ 2 SELECT StudentName, Students.StudentID, 3 
count(StudentCourses.CourseID) as [Cnt] 4 FROM Students LEFT JOIN 
StudentCourses 5 ON Students.StudentID = StudentCourses.StudentID 6 


GROUP BY Students.StudentID 





FDA Re H TR LEAM. PARR SRI 


K 


ERE JA BEKA 


ŻNENGROUP BYFHJEÉVÉ. 
53^ , FATALE RRB SR EA : 


1 /* Bi: FEGROUP BYFEJHIOAStudentName */ 2 SELECT StudentName, 
Students.StudentID, 3 count(StudentCourses.CourseID) as [Cnt] 4 
FROM Students LEFT JOIN StudentCourses 5 ON Students.StudentID = 
StudentCourses.StudentID 6 GROUP BY Students.StudentID, 


Students .StudentName 


BY, 


1 /* Wi. HRESMMNBRER */ 2 SELECT max(StudentName) as 


[StudentName], Students.StudentID, 3 count(StudentCourses.CourselD) 
as [Count] 4 FROM Students LEFT JOIN StudentCourses 5 ON 
Students.StudentID = StudentCourses.StudentID 6 GROUP BY 


Students.StudentID 
8182 : KENNI 


SCH NERA , BS GAUR, UR IFE MR NU 
BUPEF VF EBA RE , BA, (CLC APR. RAAT OS 
ENG, bah, ABI METRES, 


FEDE NERE. FŻL, BEA Teacher, LUN Bez VS4ERSN 
Teacher Dë RER. KIRI TSF. 


1 SELECT Teacher D, count(StudentCourses.CourseID) AS [Number] 2 
FROM Courses INNER JOIN StudentCourses 3 ON Courses.CourseID = 


StudentCourses.CourseID 4 GROUP BY Courses.TeacherID 


DER , IXEBBJINNER JOINT SYÐRA DEn, RASE PRS it 
TRE, SESSI RE 


1 SELECT TeacherName, isnull(StudentSize.Number, @) 2 FROM Teachers 
LEFT JOIN 3 (SELECT TeacherID, count(StudentCourses.CourseID) AS 
[Number] 4 FROM Courses INNER JOIN StudentCourses 5 ON 
Courses.CourseID = StudentCourses.CourseID 6 GROUP BY 
Courses.TeacherID) StudentSize 7 ON Teachers.TeacherID = 


StudentSize.TeacherID 8 ORDER BY StudentSize.Number DESC 


its, LENGSAÆRDNPÆSELECTIS A FLMENULLIBAY : 18NULL(ÉHEHK AIX, 
æi 

rakt Gee. TERESA MNT Isi Pii. ÍR 
TREE EU ÄSEN SIRI AEN 

RL ` UNE PÉITER 


FE EE , REGER emp D, FASTSET, (RY 
EEE GÆTA. 


DAT RET ERA, (RABHEPIMER,. IE HIT 
BEER, HU ELE REM E C 890008 AEE HENT AEE. 
Hut. Å MER BAM ÉA SNA , RA 
MERA ? ire, VARE. HEF FAIR BREE (LE 
AD, FUER , Gran ÄISE). 


ZEE : EMULE 


NR , 2k ESAS BR, AE 
E. EXTRA, LIISA RemitProperty (ØE), Building (WE), 


ma 


Apartment (ZE ) Tenant ( AEA ) #lManager ( ER), 
3 : HAR LINK 


SANS , RATS LEREN X E12 HAI. XE 
AKER ? CIKKEI ? WEEMS ? 


ĦBuildingħlApartmentĦ—XIŻHIRXH ( —lEBuilding2BiRZAapartment ) , 
ABA , Dro läft: 


Buildings BuildingID BuildingName BuildingAddress 
Apartments ApartmentID ApartmentAddress BuildingID 

ER, ApartmentsÆ Bd BuildingID$! | E]Buildings, 
ERTKEMEASELVE , FA, SRÉ ÆSKA , A RB : 


Tenants TenantID TenantName TenantAddress Apartments ApartmentID 


ApartmentAddress BuildingID TenantApartments TenantID ApartmentID 
TenantApartmentsæÆligfFTenantsillApartmentsZ|E) NÆR. 
IRA ` RIAA AFA 


Eda , EIR. BAR DAGER , FFA FORKS. 
FINSE ERR. BER. BENAS. E FE EH). 


RARE 


TESTA, FIH RIESCH, EKPITASIRJER (join) BERE. 
JEG, REID] SAGA EEG MEI, SF EL ER ARA Reza CE 
STEP ES FB NYE. 


HSA 


[JUL ~ HEM ds Eg : 


Apartments Buildings Tenants AptID int BuildingID int TenantID int 
UnitNumber varchar ComplexID int TenantName varchar BuildingID int 
BuildingName varchar Address varchar Complexes AptTenants Requests 
ComplexID int TenantID int RequestID int ComplexName varchar AptID 


int Status varchar AptID int Description varchar 


IRTE ES HI BER Z2 UE, MELA FIRERIEZEDE, SENERE 
FARE, IRA AA. 


15.1 Room. SUD rt JÆRBANEN. (8829003) 


15.2 ÞESSI , IHARA ERA , HESA "Open" RAAE 
(RequestsÆ#Status JOpenÂJÆE ). (291%) 


15.3 119 € 5IECEXHG X ME, SA SSOLBIA , KAKA EMS AS EE BS X 
(EH. (9819171) 


15.4 JPA EASY ? FIERE BIER: , VRJSER EISA F , 
Anere, ( 2910 ) 


15.5 (FASES, ? HiB. (292) 


15.6 Fiia, BAAS] ( companies), Á (people) MENAR 
(professionals, 7J43m]I TE) , BÆRSMAAE. (5529301) 


15.7 gt PERS UNA NUERA + , HAS 
SQUARE ERA (HAIL) , LINA. (32935) 


SÆ PÅ : MANR (48.6). 


8.16 AES 


VA I RH A< 
W ( BRAT NASA AEE). A, REAR 
A), PAB RSS ER 


FÉES EMA NIR, 
Javatkté 


ÆJavarh „ SICA EFN BT java. lang. Thread EDIT SCH 
AY. — MBA AE TH, SAVE NAP E , Hlíímain() Hjá. XÒ 
feu E-EZXEE. 


Java , LHWEĦERU FAA : 

181) =tMjava.lang.RunnableiX[0 ; Muy Fejava. lang. Thread, 
TEMARI. 

SLHIRunnableitżl2i 

Runnable OAE GÅ : 

1 public interface Runnable { 2 void run(); 3 } 


BAX N ROME Ms , ÞRI T. 


GE ^SEMRunnable2 [NÅ , ZARE N RunnableYÍ&, 


Bæ MThread ÆFIR , FHFRunnablewtH/FABAUSA Thread NARRA, 
TE XX NThread&KEAS8— NHI run () FIiÄRIRunnableXj&, 


JR E eA ThreadytRAYstart (O). 
SMP : 


1 public class RunnableThreadExample implements Runnable { 2 public 
int count = @; 3 4 public void run() { 5 

System.out.println( "RunnableThread starting." ); 6 try { 7 while 
(count < 5) { 8 Thread.sleep(500); 9 count++; 10 } 11 } catch 
(InterruptedException exc) í 12 System.out.println( “RunnableThread 
interrupted." ); 13 } 14 Svstem.out.printin( "RunnableThread 
terminating." ); 15 ) 16 ) 17 18 public static void main(String[] 
args) ( 19 RunnableThreadExample instance - new 
RunnableThreadExample(); 20 Thread thread - new Thread(instance); 
21 thread.start(); 22 23 /* Sl) HARES ( IBAK) */ 24 
while (instance.count != 5) ( 25 try ( 26 Thread.sleep(250); 27 $ 
catch (InterruptedException exc) { 28 exc.printStackTrace(); 29 } 
30 ) 31 ) 


ALTEA AA, efl JETER SER efl THUS SICH run () FIA ( 984 
11). Ala, BNI ARP LAS NEUE BIE A new Thread(obj) ( 19-20 
47) , SE FE start() ( 2147 ). 


H æThreadæ 


MESE MAR, HERB Threads. (ERI, SALA 
hæ run () Fi, FAERIE , PAZ SEME 


PARA 


1 public class ThreadExample extends Thread { 2 int count = 0; 3 4 
public void run() { 5 System.out.println( “Thread starting.” ); 6 
try { 7 while (count < 5) { 8 Thread.sleep(500); 9 
System.out.println( “In Thread, count is ' + count); 10 count++; 
11 ) 12 } catch (InterruptedException exc) { 13 
System.out.println( “Thread interrupted.” ); 14 } 15 
System.out.println( “Thread terminating.” ); 16 } 17 } 18 19 public 
class ExampleB { 20 public static void main(String args[]) { 21 
ThreadExample instance = new ThreadExample(); 22 instance.start(); 
23 24 while (instance.count != 5) { 25 try { 26 Thread.sleep(250); 
27 } catch (InterruptedException exc) { 28 exc.printStackTrace(); 


29 } 30) 31) 32) 


XXERTURGERZ BIRGER. PATSBUDCBUCET- , ARÐIN ÍæThreadÆnAk 
RESH-ÒEO , ACA AIX NAAS start (). 


H Thread vs. SCRunnablefa[ 


TENERI , TALLA EThreadÉ, SEMRunnable&O HJ REE , RHK. 


Java H Ek, BIL, H Thread Ætt lær T' SRA RHK. MI 
SEÐlRunnableiZ NAAR BATH. FORE EKoJjUIAUO , BIKE , 44 
JKIETThreadzHJJAĦINA, 


EE RED 


E NHEPA TESE , MAFIA, SS, KEK 
TER] UR AE, JERARA. AV, ERA AER ARRI , DE 
pk Æj, Javak T EIDE, SRI. 


KE Fsynchronizedflocktgpk S TER EI HILL, 
FÆÐA 


REGGAE , (GRXESsynchronizedX4H SARNIA. RES 
MARES AACS , BRIS PIGE , SE Z RERIRJÄTTII NYRENE. 


Ei fa, BEL MUS : 


1 public class MyClass extends Thread { 2 private String name; 3 
private MyObject myObj; 4 5 public MyClass(MyObject obj, String n) 
{ 6 name = n; 7 myObj = obj; 8 } 9 10 public void run() { 11 
mvObj.foo(name); 12 } 13 } 14 15 public class MyObject { 16 public 
synchronized void foo(String name) { 17 try { 18 
System.out.println( "Thread " + name + '.foo(): starting” ); 19 
Thread. sleep(3000); 20 System.out.println( "Thread ' + name + 


',foo(): ending” ); 21 } catch (InterruptedException exc) { 22 


System.out.println( "Thread " + name + ^": interrupted." ); 23 } 


24) 25) 


FEM TMyClassL Pi], EGR 00 ? EEE, ÉCRAN 
Myobjectæfil , NISSE. BE, ER NSKHIFETEAS IA, BA , FX 
MLA ALA. 


1 /* ARIBSSIFI—— PA fERESBBEPSHIMyObject.foo() */ 2 MyObject obj1 
= new MyObject(); 3 MyObject obj2 = new MyObject(); 4 MyClass 
thread1 = new MyClass(obj1, "1 ); 5 MyClass thread2 = new 
MyClass(obj2, "2" ); 6 threadi.start(); 7 thread2.start() 8 9 /* 
fHIsIBgobjslFH. AR— BETA Foo, B— MEL RES */ 11 
MyObject obj = new MyObject(); 12 MyClass thread1 = new 
MyClass(obj, “1” ); 13 MyClass thread2 = new MyClass(obj, "2" ); 


14 threadi.start() 15 thread2.start() 


BJJ RS Lt (class lock) frs. tA Æska NÆ 
ARENA, MERA SÆ AR foot BMS Abarth AT. 


1 public class MyClass extends Thread { 2 ... 3 public void run() ( 
4 if (name.equals( "1" )) MyObject.foo(name); 5 else if 
(name.eguals( "2" )) MvObject.bar(name); 6 } 7 ) 8 9 public class 
MyObject { 10 public static synchronized void foo(String name) { 11 
/* AZBIÁYfooSEH */ 12 ) 13 14 public static synchronized void 
bar(String name) í 15 /* [5] E HIRJfooBiA */ 16 ) 17 } 


HUTTERS VER , FEST F : 


Thread 1.foo(): starting Thread 1.foo(): ending Thread 2.bar(): 


starting Thread 2.bar(): ending 


FF, fikt, BESES ES ŻARU. 


1 public class MyClass extends Thread { 2 ... 3 public void run() { 
4 myObj.foo(name); 5 } 6 } 7 public class MyObject { 8 public void 


foo(String name) { 9 synchronized(this) { 10 ... 11 } 12 } 13 } 


FUGA, E Myöbjeet ARENE TIARAS. XH 
SIKA , Athreadifllthread2ffBel-iNmyobjectskfl, BRA, BRRA-—ME 
FESCITHUTER MUG, 


tii 


ERLEAREN, KIJAILUSERJEA (lock). W (Rama ) PRES 
Sa, DAMA VRAK IE E. SE BN EE CR 
Nit, ÍBR MEERA, KR MER, 


It, F8— kisa] HE FE. 


SB ES DURE, AS MENA, FAURE EA BIEL. 
LA NERS SA 


1 public class LockedATM { 2 private Lock lock; 3 private int 


balance = 100; 4 5 public LockedATM() { 6 lock = new 
ReentrantLock(); 7 } 8 9 public int withdraw(int value) { 10 
lock.lock(); 11 int temp = balance; 12 try { 13 Thread.sleep(100); 
14 temp = temp - value; 15 Thread.sleep(100); 16 balance = temp; 17 
} catch (InterruptedException e) { } 18 lock.unlock(); 19 return 
temp; 20 } 21 22 public int deposit(int value) { 23 lock.lock(); 24 
int temp = balance; 25 try { 26 Thread.sleep(100); 27 temp = temp + 
value; 28 Thread.sleep(300); 29 balance = temp; 30 } catch 
(InterruptedException e) { } 31 lock.unlock(); 32 return temp; 33 } 


34 } 
SR, EM RAE, ASE Y withdraw (SE ) Mdeposit (FX) 


DIV , SRE HAR. SLA , efl TIERS, 
BERRIENA FRAS. RUB AP t= sn , FETE. 


SEO FERA TUE 


FLEX ( deadlock ) EX FHRA ` É NAT FRÁ TRIER AIR IR 
tii, MÆ NS E Tee IIR ( BÆR NEGER PRAN 
SU). ATS Mere HATE , LINE Meee IXUS 
BA. FE, REEMA Y MERIEN. 


FE AAI CHE EET EVA FIIN. 


BR: NWR AR. (KE, FER , NIR KMR 
NARE. SR , HOEL. ) 


BAHE: CHAR ARANHE NARRAR, MAKA SJ 
R. 


SAA : — NÄEN ABE MIL —TIĦEEREM ETA. 


ERE BOE NLI CAMARERA ME, ENE MESE 73 JA 
ERRATA. 


FEIL, RER MER, (RRR , AAR PALA RE 
Es LORD , AMR, AAS FREI AIRES MAE EAB 
CATE). ABBA TUE 2696890 AÐ L Dae STABEL. 


Hit 
16.1 MHSK? (32967 ) 
16.2 ANNE E N3COiKAJIE] ? ( 296%) 


16.3 FÆRNE ERNIE AARAA, SAUEER2)KA) 
ARES. SIVISEZGSEWIBRISTA RAE, HA ESA SA FDA 
E A E Da E , 
RA UREN. IRAE , RRMA AREA, MEL 
ti, (9329871) 


16.4 Rit BK, RAGA BER EME N, AHH, (SE299M) 
16.5 TELL TE : 


public class Foo { public Foo() { ... } public void first() { ... } 


public void second() { ... } public void third() { ... } } 


ENF oo pitié 3 MAÉ. threada2 A first, threadBZJ3FH 
second, threadCZilFdthird, 1217 Mil) , f RfirstZ:fEsecondZ EU 
FA, secondZfrthirdzZ BUJSFH, ( 304m ) 


16.6 ÊE X , ARIZA DEBA. FER MERA, KAT 


E, REOIIRIRJÄJA ? Á BES BIBHATAMB ? ( 3050 ) 


8.17 PEER 

17.1 HS TRB, FAIGNTE , BRAA EN, ( 73067 ) 
17.2 it NER, HEGER J HFM. (933077) 
17.3 KITA, ARAS IES, (583100) 


17.4 HEITIR, KERFA T. PISGERJif-elsenk HELL 


254. (33114) 
17.5 DES (The Game of Master Mind BJESGZAI F, 


EVE PME, ST SI T EK, MERELLE (R), BE (Y). XE (G) 
nt (B). (GIRO, YFESMIUSIBERRGGBPURP ( 181732165 „182. "ep. 4A 
MHE). 


(PARP SHS. FINCA „ (RAJRESJRYRGB. 


BESTK MEARE , USR "acp ; SS EE I , NÁ 


IR. "Bm. ER, JSR" FRSA ER" . 
aS mI, LABS 7JRGBY , MSA GGRR , WEIR , RIE. 


BÆ — NESEN HABER , HES TA, REISIÄ. ( 98313 
A) 


17.6 AE NESSE, RS NAN, KORS min, REG mA ZT 
HES , Grups Sen, HE on - må NET, HØRER , HUBS SU 
BPI 


mA: BA : 1, 2, 4, 7, 10, 11, 7, 12, 6, 7, 16, 18, 19 SO (3, 


9) (314% ) 


17.7 EVEN, FIER SAR ER (BIRT “One Thousand, Two 


Hundred Thirty Four”), (33162) 


17.8 fE NESSE ( RIEVARÄ) , His AMES, FREIA 
Tl. 


zB ; EA ; 2, -8, 3, “2; 4, -10 taid 5 ( BD(3, -2, 4) ) (543180 ) 
17.9 UMD, Klæði ARHIV, (SB319M) 


17.10 XMLAERSIUIR , MEAR, BRS MST FEE LAE 
SUE , 291973 EMS AIT : 


Element --> Tag Attributes END Children END Attribute --> Tag Value 


END --» 0 Tag --> IRER SIE MAS Value --» Fr END 


MIKA , PUMA EA NÆ FE ( RæxIMNAAÆAJfamily -> 1, 


person -> 2, firstName -> 3, lastName -> 4, state -> 5), 


<family lastName= “McDowell” state= "CA" > <person 


firstName= “Gayle” >Some Message</person> </family> 
SEN : 
1 4 McDowell 5 CA 0 2 3 Gayle 0 Some Message 0 0. 


RSR, FJEDXMLJTS RA GAARA (18 NE lementfattributelfø ). ( Ê 
320) 


17.11 f&xErand5() , EÐ NA irand7(). tBBD , EAr oR ( Ê ) B8 
NETA, FEIT 403 6 ( Ê ) EIAHA. (5832101) 


17.12 ISI TA, BE PAC REBT ESOS. (5832371) 
17.13 ENG BNA RAGES AB 1 Mode , DEM NEP HB RAET : 


1 public class BiNode { 2 public BiNode nodel, node2; 3 public int 


data; 4 } 


SMS) Model Hiken, XI ( A Anodel NA TAR , node JA FR ) Ek 
WIE ( Brbnode 1 AREA, node2 ER). RENA, NA 
FR) ( FHBiNodeSLHI) RAINE. SECKBIPERUBBUHERRAT SE , FAR E AS 

SAR (BI FR) ( 3240 ) 


17.14 KR, A! PARS gA, ASAS "BREE , FRENG 


SSS FAS. tam, ASS. bee, HF “I reset the computer. 
It still didn’ t boot!" (KERS, Dräi ! ) Rk 

J 'iresetthecomputeritstilldidntboot' , (REM, REREAD AS E 
UNS HER), BEST 
USAR iMRI. 


hæ FA ( 2889) II T BUE , FRR éR MISEN. IX 
E "RE EXE , BET ARFS PIED EG. 


ENG , FE "jesslookedjustliketimherbrother" BIEB ERRANTE 

JJ "JESS looked just like TIM her brother" , BHA7NSHT AHA, 
SERAAS Ural. (583270) 

8.18 PEER 

18.1 RS NAZ , BASES. MARA e ERA NES. (3331 
Á) 


18.2 MENZ MEA. ZAMBIA, KEZ ll 52 ABE 
GANA, Risti Trosa ala ta. ( 3320 ) 


18.3 HEITA, MASNI np RENE ER. EK oR aA 
kaa]. (3330 ) 


18.4 $554, ol ( Ê ) PAFAWWMT IWR. 


møl: SA 25 HIH : 9 (2, 12, 20, 21, 22, 23, 247025, 52280 


2, ) (3347) 


18.5 FIA BRMIEXLTIIT , GEESA Ei , REXA 
ERA ES ( COBDTRERJ LE). BAEO (1) HE ESS REIS ? få 
AHTI SEI] ? ( 3370 ) 


18.6 1811 VER, 2AE10(Z- Sce , HEM 00 NÅS. RETANA 
UABALS HBOS MAS. ( 3380 ) 


18.7 fŒ His), AS — MER. HAHA PARA, BIZ A Rial 
FILE AA Ê Ak. 


|: FA : cat, banana, dog, nana, walk, walker, dogwalker $H : 


dogwalker ( 5833911 ) 

18.8 FÆTRE HEET EDIT , iit bi, PET PAY 
SMN, Wd, (BIN ) 

18.9 föt Ek er AE Tik, HS — NER, FARKE , KE 
Hor Pius. (334205) 

18.10 HEMI SÄIE , KES. 855, 14 TES — 
Sia, RAST. ASUS, F ESSI TERR E TH 

ERAN. 


all: # : DAMP, LIKE $H : DAMP -> LAMP -> LIMP -> LIME -> 


LIKE (5834301 ) 


18.11 fæ 175 EE , HAS ET ( (25 ) TERRIA. Kit PSA , RR 
SAR ERAWRAT II. (3450 ) 


18.12 fæ NE REB BAIN NÆ RSK KET ÆSIR IR 
FENE, (43480) 


18.13 LEAD AREA, HA, CISA AMER EE 

E, Eh GA Mid (BAA) , BR Sia (Bt 

F). TERZE ATAARE , [BEKK , FETES. (E 

35211 ) 

AHH "ePUBw.COM" TE, ePUBw.COM FETE DOC 
ASB Re! ! I 


Æ 9 MUS 


BE SIN IO dE www . CrackingTheCodingInterview.com, FÆSTE H rak 
Java/Eclipse lf? , HSE té mere BAIN, Ham, era GEI 
ik, ÆÐ KS KAME, 


JA 


MASSIA jik ES HSE 


(RAE EJJA FS BAW AR TRESS HAIR HE 
FSER Ma 


AAAS [A] ea 

CHIC++ Java E KESTÄ 

kopja Et EA 

PEER EET 

9.1 XA SIA 

1.1 TM Vz, ETNA, (eRe 

SD). MERE? ( 460 ) 

WE 

FR, Kýr , Lët SASCIISNSEUnicodettijaän, X 
REE, MIX MARRAS, HEIT AMR e RAI Y f. 

JIT HEN , XEBEFHA#SHASCII, ÅRENE , WEAR RA, HIE 
RAZRADE 

[BXESERTSEZJASCII , PXA, HATTON, Zeep 
IFSBHTPHAIFHNH, NERE false, FE, EZFYFXRHH256NFK , = 


EMT RER 280 NS MARNE. 


Y IS EE 35 Bia 


FRBI. KT FER, MIZE ElFalse, 
TESS PSA A, 


1 public boolean isUniqueChars2(String str) { 2 if (str.length() > 
256) return false; 3 4 boolean[] char set = new boolean[256]; 5 for 
(int i = 0; i < str.length(); i++) { 6 int val = str.charAt(i); 7 
if (char set[val]) í // (Greter AE H HINI 8 return false; 9 


} 10 char_set[val] = true; 11 } 12 return true; 13 } 
SEAS), Han FARE. BSA NO). 


RUMPE (bit vector) , JG SE Á Ib OECD 8. NES SE 


SERENE Faz. KH k, KIRA Pinta, 


1 public boolean isUniqueChars(String str) { 2 if (str.length() > 
26) return false; 3 4 int checker = 0; 5 for (int i = @; i < 
str.length(); i++) { 6 int val = str.charAt(i) - ‘a ; 7 if 
((checker & (1 << val)) > @) { 8 return false; 9 } 10 checker |= (1 


<< val); 11 } 12 return true; 13 } 
BIN , ALA AEA. 


BETS PS SKR FITU, DRE AWMIASAEAO(n2) , F 
= 


[8S Zi 7JO(1). 


HOEM NFT , FILMEO(nlog(n)) MAE IFRS , AS 
FOE ÉIER NU, SERRE , RSA RN 


AE). 


NREBERXA, DESKEN ES, AI, MIRRA 
ÆR HI. 

1.2 FACEËC++S void reverse(char* str), EIRE Null ENT 
E, (460 ) 

RA 

RAMAN Mintel , (RRS GBE : KYÄÄVISIA , BRERA 
EË , Ab , Grën) leg, 

FERCA ME NSA. 

1 void reverse(char *str) { 2 char* end = str; 3 char tmp; 4 if 
(str) í 5 while (*end) { /* {Ff AK */ 6 ++end; 7 ) 8 --end; 
/* EIR, RAT ÞPAnull gf */ 9 10 /* RR ÆFIR SRA 
Fid, */ 11 * BEMTIRt EIR */ 12 while (str < end) { 13 
tmp = *str; 14 *str++ = *end; 15 *end-- = tmp; 16 } 17 } 18 } 
ERA SSI MANES AS, PATS ARO BASE 
13 , (BHMERIXA IK 

1.3 BÆR NFR , RRS, RERUM T SETTE ERBUSETS ETHER , SEA 


MATER. ( 460 ) 


RA 


REEF, SK AA H#HT , FEET 
(anagram) OHKEAKSA/NS. HU, od dog) ? IJK, Fei] 


AMZ É ÉR SF 
O SV EH SEAE Í AMV TARA ais. — Få 


ERE MER DANE, FTARESELR. tent, “god” Á 


= "dog" D'Zil, 
ERA ATEA), REMEKENE , BUT TB SE ula. 


PAIX NIGER NE RAÐ D 2, HEOESKA S EMAIL, BSK 


RAL ` HES FT 


EA NFHEE NA , RACHA AF, RATA]. Allt, x 
TBH , AR BATRA SAY 
=> 


1 public String sort(String s) { 2 char[] content = 
s.toCharArray(); 3 java.util.Arrays.sort(content); 4 return new 
String(content); 5 } 6 7 public boolean permutation(String s, 
String t) { 8 if (s.length() != t.length()) { 9 return false; 10 } 


11 return sort(s).equals(sort(t)); 12 } 


TRIMER E , P Þó SL A : Cié 
B. AREA MIRARE , Ka BGEA PAR HEG. 


AL, RSA NDA. 


WE Fs 


ail 





RATER SAINTE BA IS RE 
fU. KALAS EDSO, TESTS MIIAN. Ka, CRE SEEN 
AI, 


1 public boolean permutation(String s, String t) { 2 if (s.length() 
l= t.length()) í 3 return false; 4 } 5 6 int[] letters = new 
int[256]; // Bigs 7 8 char[] s array = s.toCharArray(); 9 for 
(char c : s array) { // {Ff Ash S HMITÄAIS 10 
letters[c]++; 11 } 12 13 for (int i = 0; i < t.length(); i++) { 14 
int c = (int) t.charAt(i); 15 if (--letters[c] < 0) { 16 return 


false; 17 ) 18 ) 19 20 return true; 21 ) 


HERB OT. HK, RoR PERSA. GR) 
SHS NASCII, 

1.4 RS, BARS PIERRE REA "%20" . (RÆST R ÆRA 

æfi, HAM Ab "ÉS" KE. (it: HJavaS 
id, BAZAR, UPB EE. ) (3465) 

RW 


INE TERE FAT , NN 
AMARA, HAFNAR, EE 


Ria. 


RATER LEA ME, SIKSIPÄ. BARAA EAS 
213, Miss. BE) His 
E. USER OS FM, TÆTTE, MEARNS. 


TEK MARSH. 


1 public void replaceSpaces(char[] str, int length) { 2 int 


spaceCount = 0, newLength, i; 3 for (i = 0; i < length; i++) ( 4 if 


(str[i] == '' ) { 5 spaceCount++; 6 } 7 ) 8 newLength = length + 
spaceCount * 2; 9 str[newlength] = NO ; 10 for (i = length - 1; 
i >= 0; i--) í 11 if (str[i] == ' ` ) { 12 str[newLength - 1] = 

'O ; 13 str[newLength - 2] = 2 ; 14 str[newLength - 3] = '% ; 


15 newLength = newLength - 3; 16 } else { 17 str[newLength - 1] = 


str[i]; 18 newLength = newLength - 1; 19 } 20 } 21 } 


Aava FRERE (immutable ) , ALERTER S FASER T" 
ER. FEAREATE , RAR, FI, KAMAE 


RFEHIÉ R. 


1.5 AUTRES MITÄÄN , RENA, INBA MEME. LU 
4l, F##BaabcccccaaaRYJa2b1c5a3, Ë "siä" RSS, Mik 
ER. ( 846m ) 


RA 


FÁAÆ, HEKTARA, UA REA. Sell SRI , 15 
FE, HS, MASE ? 


1 public String compressBad(String str) { 2 String mystr = “" ; 3 
char last = str.charAt(0); 4 int count = 1; 5 for (int i = 1; i < 
last) ( // KEAIEZSFH 
7 count++; 8 ) else í // ÍA [RANE , Blast Fid 9 mystr += last 


Hi 


+ + count; 10 last = str.charAt(i); 11 count = 1; 12 } 13 } 14 


str.length(); i++) ( 6 if (str.charAt(i) = 


return mystr + last + count; 15 } 


XB VAD HARME las Re Ee OS, BREZI, LAME 
X. EHAE ? PRIM MIXER TAN). 


IZA IHSIEIJO(p + k2), HEPÄIRIASIJÄ KE KAFA 
E. Hui. A Ff JJaabccdeeaa , MAAF FIL MUTAESIAASE 
FA A ae FAAS SARE 0(n2) ( 11588. 15HIStringBufferBB7 ) . 


PANTERA StringBufferfil BA ERE. 


1 String compressBetter(String str) { 2 /* KERMI RENAS 
SEK */ 3 int size = countCompression(str); 4 if (size >= 
str.length()) { 5 return str; 6 } 7 8 StringBuffer mystr = new 
StringBuffer(); 9 char last = str.charAt(@); 10 int count = 1; 11 
for (int i = 1; i < str.length(); itt) { 12 if (str.charAt(i) == 
last) { // Kl SSF 13 count++; 14 } else í // BAZAH , E 


frlastF4 15 mystr.append(last); // HASH 16 


mystr.append(count); // MH 17 last = str.charAt(i); 18 count 
= 1; 19 } 20 } 21 22 /* ft FkHS158/1617 , SES FRØENE, 23 * JA 
BASH. FUNAEERSAEEN 24 * FFE, AAR AE HARM 
A 25 * FÆSTE, 26 */ 27 mystr.append(last); 28 
mystr.append(count); 29 return mystr.toString(); 30 } 31 32 int 
countCompression(String str) { 33 if (str == null || str.isEmpty()) 
return 0; 34 char last = str.charAt(@); 35 int size = 0; 36 int 
count = 1; 37 for (int i = 1; i < str.length(); i++) í 38 if 
(str.charAt(i) == last) { 39 count++; 40 } else { 41 last = 
str.charAt(i); 42 size += 1 + String.valueOf(count).length(); 43 
count = 1; 44 } 45 } 46 size += 1 + String. valueOf(count).length() ; 


47 return size; 48 } 
je EAS. IR, EER ~ STA A T KERA, 


Aida fele StringBuffer , HITA AREA NED. 321319 
SAFARI , CPE AÐ AH, TESCH 


7| M DE 


1 String compressAlternate(String str) ( 2 /* Jg bba la NF SARA 
AIMS */ 3 int size = countCompression(str); 4 if (size >= 
str.length()) { 5 return str; 6 } 7 8 char[] array = new 
char[size]; 9 int index = @; 10 char last = str.charAt(@); 11 int 
count = 1; 12 for (int i = 1; i < str.length(); i++) í 13 if 


(str.charAt(i) == last) í // El ESF 14 count++; 15 } else í 16 


/* ERNEST ARABE */ 17 index = setChar(array, last, index, 
count); 18 last = str.charAt(i); 19 count = 1; 20 } 21 } 22 23 /* 
Liga ADHS SE EE FA */ 24 index = setChar(array, last, 
index, count); 25 return String.valueOf(array); 26 } 27 28 int 
setChar(char[] array, char c, int index, int count) { 29 
array[index] = c; 30 index++; 31 32 /* gi Hi sk TAJER, SEI RU 
IFAH */ 33 char[] cnt = String.valueOf(count).toCharArray(); 34 
35 /* HESE le. Silt */ 36 for (char x : cnt) ( 37 
array[index] = x; 38 index++; 39 } 40 return index; 41 } 42 43 int 


countCompression(String str) { 44 /* 5zmBJjscHBI] */ 45 ) 

RÉ RAR A , HITER EAEAN), OSKE). 
1.6 f&xE—ÜUSEHNXxNABEEEZRBUESR , Str uerg , MSB 
i, REISER. Få RVYNIESTIBÄSIHE? ( 470 ) 

MEA 


he , RARAGA E BATEA. N RIÐ 
(circular rotation) , EURE. ALEE MA, REESE ED 
Salt, 








BBA , ARM las áð ? —Fhirkeit LEA BEBA, BE GAVE 
F| ED, NSA, SS. (SE RON ARES, Subs DELE, 


BD PMA TACA, MAI : 
1 for i = @ to n 2 temp toplil; 3 top[i] = left[i] 4 left[i] = 
bottom[i] 5 bottom[i] = right[i] 6 right[i] = temp 


Ms FHÒXHHE , ES FIL. (FIH. BAUMARI 
2. RMP. ) 


FEA AA AJA. 


1 public void rotate(int[][] matrix, int n) { 2 for (int layer = 0; 
layer < n / 2; ++layer) { 3 int first = layer; 4 int last =n - 1 - 
layer; 5 for(int i = first; i < last; ++i) { 6 int offset = i - 
first; 7 // Fá ED 8 int top = matrix[first][i]; 9 10 // ABE 11 
matrix[first][i] = matrix[last-offset][first]; 12 13 // NÆJÆ 14 
matrix[last-offset][first] = matrix[last][last - offset]; 15 16 // 
AZ 17 matrix[last][last - offset] = matrix[i][last]; 18 19 // 


FAA 20 matrix[i][last] = top; 21 ) 22 } 23 } 


PAS RABO (N2) , KOERAGA, AAA AA Sa 


N24 ITA 0 


1.7 RENA, MN PR TROBAR AENA. (5547 
A) 


RA 


FR , P< iB amiy s (RIS PB : SÆ, RERUUBASHITA , MAS 
SÆST aale, RO A MA : ERS SAV TIAS, EIA 
REF, TEMES ME. IRR, EA 


FTX METAS AE MC AU. Aa, CRO 
Kili. MAMAN SISA 30 (MN). 


Ars dG FO (MN) FEB ? KE. BRAST, ALANS 


ERROR Cecell[2][4] (172, 904) , RAMET ANTRE , PIAR ATA 
AS. AEDEM, SIAS SE , MLS LAN ? 


SA IBERIA SCR A 1707). 
Ala , GC Ra , SET CAS, MITRE, 


1 public void setZeros(int[][] matrix) { 2 boolean[] row = new 
boolean[matrix.length]; 3 boolean[] column = new 
boolean[matrix[@].length]; 4 5 // WRAHA] 6 
for (int i = 0; i < matrix.length; i++) í 7 for (int j = 0; j < 
matrix[0].length;j++) { 8 if (matrix[i][j] == 0) { 9 row[i] = true; 
10 column[j] = true; 11 Y 12 ) 13 ) 14 15 // Zifjizk7lj 87705730 , 
QWiSarr[i][j]HVe 16 for (int i = 0; i < matrix.length; i++) í 17 
for (int j = @; j < matrix[@].length; j++) { 18 if (row[i] || 


column[j]) { 19 matrix[i][j] = 0; 20 } 21) 22) 23) 
JIT tres ze , BSR. 


1.8 ræð NaiKisSubstring , si a Pésa rer ER, 4 
THN^FHEÈS1H0s2 , SE 2 EAS IDEM, BK ARR 
issubstring, (cba, 'waterbottle' Æ 'erbottlewat' DEEE 
B. ) (554701) 


EA 


[xEs2HERsilEERETUPk , ABA , BATTERS. FIND, AllwatXi 
waterbottlejeft , Misslerbottlewat, FRESRAN , lll St (EI 


Maks ` silly, HSE EMARSAS2. 
sl = xy = waterbottle x = wat y = erbottle s2 = yx = erbottlewat 


BIE, 3| EE, ARABIA Ax , LÜExy = sifilvx = s2. Á 
Wally IRJBS AIRE , FANER yy ØIF. BEN, s2isjæsis1 
BJ f Æ. 


FIA Er MAHA : AR VAR isSubstring(s1s1, s2)BPHJ, 
TAS TE ASUS. 


1 public boolean isRotation(String s1, String s2) { 2 int len = 
s1.length(); 3 /* ÝR SISS EAS KAS */ 4 if (len == 
s2.length() 88 len > 0) ( 5 /* ffjf£sifls1, Aer */ 6 
String s1s1 = s1 + si; 7 return isSubstring(sisl, s2); 8 ) 9 return 


false; 10 } 


9.2 HER 


2.1 SND , See PESA. AYVMIRNSEAIMIINSETLK , 1% 


ál, 
EARRA? (BASA) 


RA 
SEET E EEE 


NBR IT. 


ENGAR , BSR UR SNAR EAN 
E EE sk, KERA THER , 


KARE ARRE. 


1 public static void deleteDups(LinkedListNode n) { 2 Hashtable 

table = new Hashtable(); 3 LinkedListNode previous = null; 4 while 
(n != null) { 5 if (table.containsKey(n.data)) { 6 previous.next = 
n.next; 7 } else í 8 table.put(n.data, true); 9 previous = n; 10 } 


11 n = n.next; 12 } 13 } 
EVA VISAYAS IBIS ARE 0(N) , BANDAR. 
APT ` MESA HK 


ANEREN , DUB MBETARIAIT : current (CIR MER , 
runner HH ES S SERRE ER ER, 


1 public static void deleteDups(LinkedListNode head) { 2 if (head 
-- null) return; 3 4 LinkedListNode current - head; 5 while 
(current != null) { 6 /* Blas IEA */ 7 LinkedListNode 
runner - current; 8 while (runner.next !- null) ( 9 if 
(runner.next.data == current.data) ( 10 runner.next = 
runner.next.next; 11 } else ( 12 runner = runner.next; 13 } 14 } 15 


current = current.next; 16 } 17 j 


ERUÐ AI SSR %0(1) , BIEREN). 


2.2 TV PEUX , ROGER PAK Mam. (485) 
KATA 


¡EA SN RA , (80 
RE, GIAN, NR AAA AKI MEI, (H 
ZERO, En Stika A. 


ÆR , Æ NER AT , KENSIT: AK = RERA NR , k = RBB] 
BEG MER, MILE, SÄ, BOJLUEKE MA = ORE VAR. 


HAL MERKEA 


AUER KE UÄ , FA, HERA NARRA (length - k) Man. BRIA 
RM PIŻ, KIUEAJEET , FATTER BASI 


fm: GAIA 


XMAS BAIA MER , IAEA, 1273; AR NEA 
A E ES II ES 
ARE VITA. 


SEM SI Y , BEER JRA JES "IM" 18346. Ute, Kl 
Jor EECH — KC tegt EECHER 


PIKA Riol 


RN, REEERE VÆRE. Aa, Sl 


fg CER 


1 public static int nthToLast(LinkedListNode head, int k) { 2 if 
(head == null) { 3 return 9; 4 } 5 int i = nthToLast(head.next, ki 
+ 1; 6 if (i == k) { 7 System.out.println(head.data); 8 } 9 return 
i; 10 } 


SR, RASS , (GIS EVA. 
JJIŻB : (8FBC++ 


BAER G+, HS SG. KE X, ET LORE ae, MA 
TREE SEPSE EL EM ENES. 


1 node* nthToLast(node* head, int k, int& i) í 2 if (head == NULL) 
{ 3 return NULL; 4 } 5 node * nd = nthToLast(head->next, k, i); 6 i 


= i + 1; 7 if (i == k) { 8 return head; 9 } 10 return nd; 11 } 
HAC : BSAA 


BIÈRES) ER CET ell oi REIT SACRIS IIE. ISAS 
X (SK MÉR) RTE, MILES | EIÐ. 


1 public class IntWrapper { 2 public int value = 0; 3) 45 
LinkedListNode nthToLastR2(LinkedListNode head, int k, 6 IntWrapper 
i) { 7 if (head == null) { 8 return null; 9 } 10 LinkedListNode 
node = nthToLastR2(head.next, k, i); 11 i.value = i.value + 1; 12 
if (i.value == k) { // FKANASSEK VITE 13 return head; 14 } 15 


return node; 16 } 17 
AHAHAHA , AAN 2 AO (1) Sa), 


AAR AA BHA, BAITS leaf DUER SER, JA , H 
LACE TE, FARM, HERE PAI, MERA, X 
(REAR RAT EE , FES RA EE 


REA : AE 


ESTAS IS IE Id NET p 140 
p2 , FHS MAA MARIA Mam , SAME pp 2481044 
ASA E EIN , 
P2STESAILENGTH - klaki kætir. LA, p1 Siam LENGTH - k 
NER , BIE NÄR. 


FIBBUFUIBSCEU Y 1258412, 


1 LinkedListNode nthToLast(LinkedListNode head, int k) { 2 if (k <= 
0) return null; 3 4 LinkedListNode p1 = head; 5 LinkedListNode p2 = 
head; 6 7 // p2[BJBUEZSJk AR 8 for (int i = 0; i < k- 1; i++) { 9 
if (p2 == null) return null; // FIRE 10 p2 = p2.next; 11 ) 12 
if (p2 == null) return null; 13 14 /* MELUBIRAMIAETS)Pp1TIp2 , 4 
pDA ERNER, 15 * pille ISR */ 16 while (p2.next 
!= null) í 17 p1 = pl.next; 18 p2 = p2.next; 19 } 20 return pi; 21 
J 


EII IA EREÄO(n), SR] 730 (1). 


2.3 TÚ PEU MIRES PRIS VÆR , RÆTTARI IA GR. (Á 
4801) 

fili 

XNA AÐ , RÉGIE MIRE. FARE 
BB, AR E AAA RIA, MENS T I ERR 


MEA AA AJA. 


1 public static boolean deleteNode(LinkedListNode n) { 2 if (n == 
null || n.next == null) í 3 return false; // KM 4 ) 5 
LinkedListNode next = n.next; 6 n.data = next.data; 7 n.next = 


next.next; 8 return true; 9 ) 


ÆR , Sæt , IZ NET, ISKÄ , MA E 
IREA, HEZE A PIRI, RASA OÍR 
AY. 

2.4 MERE, DEI EER ARAN , PAF Da HEET 
BLS TARE. ( 490 ) 

RA 


AR FEA, WEIR MES, AARRBSCATTRATHAIRA. 


AV, Raim MISE art, RIRE ATR, TARR 


VER : — NERF PAIE ; B—TWERTEMÀA TBST XAT 


FRISK MER , MITŻHAbeforetkafterjitbiz. —EitikiibtEkim , 
NÆR IRA , BASH NERE. 


TEKO AÐ VE. 


1 /* (ÁR , URFATERDE! 2 * SAB */ 3 public 
LinkedListNode partition(LinkedListNode node, int x) { 4 
LinkedListNode beforeStart = null; 5 LinkedListNode beforeEnd = 
null; 6 LinkedListNode afterStart = null; 7 LinkedListNode afterEnd 
= null; 8 9 /* TENER */ 10 while (node != null) í 11 
LinkedListNode next = node.next; 12 node.next = null; 13 if 
(node.data < x) í 14 /* Xġidrajħibeforejitik */ 15 if (beforeStart 
== null) { 16 beforeStart = node; 17 beforeEnd = beforeStart; 18 } 
else { 19 beforeEnd.next = node; 20 beforeEnd = node; 21 } 22 } 
else { 23 /* MÆRE Nafterhi */ 24 if (afterStart == null) í 25 
afterStart = node; 26 afterEnd = afterStart; 27 } else { 28 
afterEnd.next = node; 29 afterEnd = node; 30 } 31 } 32 node = next; 
33 ) 34 35 if (beforeStart == null) { 36 return afterStart; 37 } 38 
39 /* GHbefore#after Hee */ 40 beforeEnd.next = afterStart; 41 


return beforeStart; 42 } 


ITA HERAA PUN EE, (ROR AASE FASER, FIANE. X 
(TTAB OSSE , ES ES OI FE 
HE MEARS ET, AU, ARIANE RANAS, BIENE 


SFR, LE. 


SHAABAN. Zt BEIIEbeforeflafteriksiYKim , MAJAA KÄ 


“MERAY AI. 


1 public LinkedListNode partition(LinkedListNode node, int x) { 2 
LinkedListNode beforeStart = null; 3 LinkedListNode afterStart = 
null; 4 5 /* Elk */ 6 while (node != null) í 7 LinkedListNode 
next = node.next; 8 if (node.data < x) í 9 /* Ji A before æt) 
Rum */ 10 node.next = beforeStart; 11 beforeStart = node; 12 } 
else { 13 /* MÆRE A attert */ 14 node.next = afterStart; 
15 afterStart = node; 16 } 17 node = next; 18 ) 19 20 /* fiffbefore 
PETRI lafteriäs */ 21 if (beforeStart == null) í 22 return 
afterStart; 23 ) 24 25 /* FluSbeforeftæxræ , GHA MER */ 26 
LinkedListNode head = beforeStart; 27 while (beforeStart.next != 
null) { 28 beforeStart = beforeStart.next; 29 } 30 beforeStart.next 


= afterStart; 31 32 return head; 33 } 


ER AA MAS, GES JVÒBANEnu1 É, BEE LEST , Att 
LERRITIVO ? READER , tl MR 
A Netter , XF RENÉ NRK ÆSA HER. 


2.5 KEMI ERT IEN , BA, MEU ES AA 
AY, CAE MUERA SROKA EIKKI, HARRY TURN 
RE ii, ( 490 ) 


MEA 
EFRA, SÓKNIR EAS, EN : 
6174295 


8%. 71562112, BP, 2925812890, AU RABAT. Ala, 15 
1, 1409800, 211. HARFI, BMI PIERA. Bla, 
151, 6028004529, BIL, Gët" ND 912. 


ll ATLA SURE. , SEP RES , MAMA P-N 
ÉR. NEAR MER AHTRA : 


7 -> 1 -> 6 + 5 -> 9 -> 2 


SIRAI F. 

8% 1674054800 , 437912, MAM ARES Þr HLH F— 
RATES. 

HER : 2 -> ? 


Ala , 121, MEÐ , 437911, TEIKNAR BRIS TÄ, H 


MIN FAR 


Ptk: 2 -> 1 -> ? 


Bue, 186, 270 KEIHJÄHYTÄÄN , 15219 , NAA RANE TIT. 


BE :2 -> 1 -> 9 


FEA AA AID. 


1 LinkedListNode addLists(LinkedListNode 11, LinkedListNode 12, 2 
int carry) ( 3 /* FAMERE ASEH ag , MEASORE] */ 4 if (11 == 
null 88 12 == null 88 carry == Ø) { 5 return null; 6 ) 7 8 
LinkedListNode result = new LinkedListNode(); 9 10 /* JávaluellMI11 
F0124YdatafB8HH */ 11 int value = carry; 12 if (11 != null) { 13 
value += 11.data; 14 ) 15 if (12 != null) { 16 value += 12.data; 17 
} 18 19 result.data = value % 10; /* KATY MY, */ 20 21 /* 183 
*/ 22 LinkedListNode more = addLists(11 == null 7 null : 11.next, 
23 12 == null ? null : 12.next, 24 value >= 10 ? 1 : 0); 25 


result.setNext(more); 26 return result; 27 ) 


TESCHUXERTURBH , GLIESE MERA it DES FA 
i 8. 

JNT 

MES ER , ABI HA IA (Bl, AME) (HÆLIS AR — 


we, 


— MERMA RA, BA, FIND , (Bis 
BA -> 2 -> 3 -> 4)5(5 -> 6 -> 7)RAL OEE , 5MiZXS2M/ O 
xj. KÍC, FETE LA CHE BE NERA KE HHS ESKER. 


EM , KADI AMES ERE ( USBDISBUTZES ) . KESÄÄ 
ÁRS, MARES (MEIE ERER). FO, KERN 


RÆ (EERIE ) . We MARE, 298 Rela RANA 
(Ü. SORA ECKE , (B4hMEtokSEX% E, JEEP Partialsum 


NEES AS. 


1 public class PartialSum { 2 public LinkedListNode sum = null; 3 
public int carry = 0; 4 } 5 6 LinkedListNode 
addLists(LinkedListNode 11, LinkedListNode 12) { 7 int len1 = 
length(11); 8 int len2 = length(12); 9 10 /* RSm7tktoijik , 55 
ZER (1) */ 11 if (len1 < len2) í 12 11 = padList(11, len2 - 
len1); 13 } else { 14 12 = padList(12, len1 - len2); 15 } 16 17 /* 
NI TERRA */ 18 PartialSum sum = addListsHelper(11, 12); 19 20 
/* AEH , IEA ERE, SU, Bake] 21 * MER */ 22 if 
(sum.carry == @) { 23 return sum.sum; 24 } else { 25 LinkedListNode 
result = insertBefore(sum.sum, sum.carry); 26 return result; 27 } 
28 } 29 30 PartialSum addListsHelper(LinkedListNode 11, 
LinkedListNode 12) { 31 if (11 == null && 12 == null) { 32 
PartialSum sum = new PartialSum(); 33 return sum; 34 ) 35 /* Xf]. 
AFBI */ 36 Partialsum sum = addListsHelper(11.next, 
12.next); 37 38 /* AWAD SANS EAAUN */ 39 int val = sum.carrv + 
l1.data + 12.data; 40 41 /* RA EUR ER */ 42 
LinkedListNode full result = insertBefore(sum.sum, val $ 10); 43 44 
AAA AE RAAB */ 45 sum.sum = full result; 46 sum.carry = 
val / 10; 47 return sum; 48 } 49 50 /* AFATI */ 51 


LinkedListNode padList(LinkedListNode 1, int padding) { 52 
LinkedListNode head = 1; 53 for (int i = 0; i < padding; i++) { 54 
LinkedListNode n = new LinkedListNode(0, null, null); 55 head.prev 
= n; 56 n.next = head; 57 head = n; 58 } 59 return head; 60 } 61 62 
/* BAR, SÉRAAREREËR */ 63 LinkedListNode 
insertBefore(LinkedListNode list, int data) { 64 LinkedListNode 
node = new LinkedListNode(data, null, null); 65 if (list != null) { 


66 list.prev = node; 67 node.next = list; 68 } 69 return node; 70 } 


its, CHA insertBefore(), padList()fillength() (Sal ) Ë? 
ASA. IX HK, CESSES , AMANAH | 


2.6 IE PTEMER , SCH Mk. (B780 ) 
RA 


EZ 


LME 














Xm 





MÈRES 























TIS 


FR DLR ARE RAKTAR, 


IFS 


BIRD : (MEZES ES 


WME CARS , A MARA ŻIUFastRunner/SlowRunnerjżġ, 
FastRunner RSA , MSlowRunner—K433)—25, iX MAS S 
KÆRAR , LÄS to. 


BST RESTE) : FastRunner& NI "EXIT" SlowRunner , MAREM 
tale ? 46700) 86, (Bi2FastRunnerÉEfitàkis f SlowRunner , ElS1owRunnerA FA 


Si. FastRunner#iTfvBi + 1, ABA , HZ, SlowRunneriftAt-FiżEi - 
1, FastRunnerġbFiZUE((i + 1) - 2)Bki - 1, HÆR , MENE R T. 


2587 : +A eae ? 
BE EE Bort, KE. 
F15HP13P5HB8J85% , FastRunnerfiislowRunnerit A tæpir OI 2 


FAB , SlowRunnerfiitpib „ FastRunner@BSE2p#. Allt, HHSlowRunner 
Æ kA REBORN , FastRunner DÆ SH 2ks , HABE OA 2k - k 
AKA, AFKEER KENZ , Sin ERIK EB Emod (k, 

LOOP SIZE) , HÆKKE. 


WFE , FastRunnerf[SlowRunner7 [AJAR E Eir MERIT 
HAEEMZEJAE. man, KATA, SAALUCISIBEJZS = 
Ey , AIR tHSEMBET f qib, GEL, $ed RU: 


SlowRunnergk FINES HAO ; 
FastRunner ak FAR PÄIKE ; 
SlowRunneri&faFFastRunner , HIEKE ; 
FastRunneri#/@J-SlowRunner , ŻĦEELOOP SIZE - KÆ ; 
Eli— NÆRE) , FastRunner i æð SlowRunner—b, 


BBZ , HART ART 2 iFastRunner?E/m 3 SlowRunner , ME 


LOOP SIZE - KE, HE g I — 8RMURBIIB], FastRunneriiizEjiTSlowRunner— 
zF , BBA , EISTELOOP SIZE KEES, IR, MAB SINDS EEK 


25 , PAIISIRNMUERKIICollisionspot, 





nina, SUNISEERGRMBIB3 NG Rå —j- 


3865 ` VKB RECTAL ? 


HEF JANE Collisionspot SINRELIANMHIEK VÆR. HFK = mod(k, 

LOOP SIZE) (HAE, k = K + M * LOOP SIZE, HAM TEEN) , Œ 
ALA , CollisionSpot SINMELIALMHIEk MER. MED, BASMBKEAS 4" 
ÈR , BERN FEB AGE AD MERS, BIRI LARA UA : Gr 
LE AK IEE SEDAN. 121397 NÆR. 

Bit , CollisionspotfllLinkedlistHead'SMRtoetakki9iakEKN R. 


I, ZÆ— "MESTE CollisionSpot, Hi Et HBIMLinkedListHead , 
Ki -SLoopStartiċifitkTiira., MIRRA ES, DA BI EX `t 
DURÆTEKSZEE , HAY MEST AÀBiRIILoopStart , Á REB 





A, 
4405) : TERVE OTE je 


REF, FastPointer HAE EÆESlowPointer EE. 23SlowPointerjt sk 
ERÄN , FastPointer OHM iS MAR. tbølbævtrastPointer 


#USlowPointer#H#BLOOP SIZE - KNÆR. 


RN, G@SlowPointerBeE—MAR , FastPointer MEN MAR, EX, 
DS DIE St Eër NER. AL, ARES LOOP SIZE - ORE, MIU mir 
— #2. (DIE IES MRE SK NER. 


VER AAR INNA AUG, ARF NET ARETRT , BME 
FHEARRA, MA EITHSUE CEPNISEERHAR PARA. 


REL. 2. 3405 , MÅEESH NASA. 

ONE NET : FastPointerfiislowPointer, 

SlowPointerBiE—25 , FastPointer MEME, 

A Ðl t tok , XislowPointerżfimLinkedListHead , FastPointer(R} Ar, 
LRH SNÆ EFs ]SlowPointerfFastPointer , =A , fAlEiRIB ITE Rise, 
A ANSE. 


1 LinkedListNode FindBeginning(LinkedListNode head) { 2 


LinkedListNode slow = head; 3 LinkedListNode fast = head; 4 5 /* F 


AE, 158 43 FHLOOP_SIZE - kh9 6 * (UE */ 7 while (fast != 
null && fast.next != null) { 8 slow = slow.next; 9 fast = 
fast.next.next; 10 if (slow == fast) { // WS 11 break; 12 ) 13 } 
14 15 /* RRA, MES, HANSENS */ 16 if (fast == null || 
fast.next == null) í 17 return null; 18 ) 19 20 /* Æslowtalsl As, 
fast niet, Má 21 * BARE , GABLE ee), 22 * 
HUE ÆRE UIE */ 23 slow = head; 24 while (slow != 
fast) í 25 slow = slow.next; 26 fast = fast.next; 27 ) 28 29 /* E 
KAARE */ 30 return fast; 31 } 


2.7 SVK, Ko Elo (490) 
WE 


EA MER, PLASEN (palindrome ) EMAC -> 1 -> 2 -> 1 -> 0, 
TA, AEREA, FELHAMENEA , be tay. BIIko LS 


REAL: Bieb 


+ AEE MER , ASR. AMAA , Wize 
RIEK. 


ER , ESRA TEI R , A SR 
FRESARI tA , ABA, Fát FA REAR). 


fija : RIGG 


ZAR sk ASA ? RA 
BBD , BILIA FA ASE, 


Klst Rr REKA , MEET. 
BRR REA , ol LP tor la , RENA. SÄ, 


Sheet, 


EECH, LIFE FL EDU Erunner AANA. THA 
ENA , ASiRrunner EGEN. ERE runner, TER 
runner MIHA FEREZA PBZ. Bt, SMS ERE FESD TAAA , À 
Eil æt. 


BR, Sollte Mán. BRAT , HÆ BI Cat IAS 
2, SRB TCL , ZERENA. 


1 boolean isPalindrome(LinkedListNode head) { 2 LinkedListNode fast 
= head; 3 LinkedListNode slow = head; 4 5 Stack stack = new Stack 
(0; 6 7 /* JEE ERC A k. Sikikrunner (AREA 8 * IER 
runner ME ) UAE FERRET , MllSjærunnerð, 9 + AMFÉÉRHIEUUE */ 10 
while (fast != null && fast.next != null) { 11 
stack.push(slow.data); 12 slow = slow.next; 13 fast = 
fast.next.next; 14 ) 15 16 /* WRAD ANTR, PATA */ 17 if 
(fast != null) { 18 slow = slow.next; 19 } 20 21 while (slow != 
null) í 22 int top = stack.pop().intValue(); 23 24 /* WMR], MI 
YA TEENS] */ 25 if (top != slow.data) í 26 return false; 27 


} 28 slow = slow.next; 29 } 30 return true; 31 } 
BAZ ØK 


E35 , BENA NERA AIRIS : CSA , SEKAN RANI 
HUE, Mx ( BXfBkb ) mi Re KR ERE RER. Piel, ENH 
AERP , Zsa 3DJEHJEA 938984 (b -> back, BIER ) ÆR. 


ISF. SR, ILLAISISIÄIÄIXÄ SIE ERAS 
BEBE ROMAN, Talca 1, 1321-25, EFFET 
ĠIRI : 


e(1(2(3)2)1)0 


JI SEA , ET NN iB ARENA BITER , MRAZ a T EALE 
RE, PRAHAA Length - 2AKE , KESTO, IBS RI ALÍ 
HR TELE. 


1 recurse(Node n, int length) { 2 if (length == @ || length == 1) { 
3 return [something]; // MB) 4 ) 5 recurse(n.next, length - 2); 6 
. 7) 


KVJAKJA f isPalindrome ŻHIEEBB , THES ABJSC WU EC Ri man 
- i, Jg SE ABN FY. BNA ? 


FANIT NERA : 


1 v1 = isPalindrome: list =0 ( 1 ( 2 ( 3 ) 2 ) 1 ) 0. length = 7 2 


v2 = isPalindrome: list = 1 ( 2 ( 3 ) 2 ) 1 ) 0. length = 5 3 v3 = 
isPalindrome: list = 2 ( 3 ) 2) 1) Ø. length = 3 4 v4 = 
isPalindrome: list = 3 ) 2 ) 1 ) @. length = 1 5 returns v3 6 


returns v2 7 returns v1 8 returns ? 


fr EIRA, RP IE , RE 
REQNEXFA, BP: 


BTE Ro So ; EAT tao; TEE 
BENARD; BAT ELLIE FRI AVE. 


AS TR BUNKER, BAAR : 


PAT AIME A Sea AIRIS R (AlAlength = 1) , (ElElhead.next, HHhead 
HAR , Rlkhead.next9Zisa2b ` EITC E3RBBDZA Ea 2f 

returned node ( FRIÐA FAIRER ) RER. BA MaRAETES , ME 
[RE rA1bAYS|AX (returned node.next) ; 2fT IC Brak (rat ) #0 
returned node ( 24Fa1b). AM MÉRITE, UEBA AROHA ( sk 
returned node.next) ` Æ1TL RÉ ER (Hof ) Ål returned node (ÆR 
ob). AÐ , NiRElture. 


HAT, EXA REL ERA FBåMIreturned node, PAR EIE 
returned node.next, RAS NARASSÆRIN - LATE RHEÉIEE- 


TÆR , MAMA false , VARA LSA He bz MARIE. 


BESE, (URES , i] Slit KE, Sif 


A? BIRREA 


ANAW RE. KE: 18817 NEM RAT KRN , RARA 
ÆSIR 


1 class Result { 2 public LinkedListNode node; 3 public boolean 


result; 4 } 
NA ER 


1 isPalindrome: list =0 ( 1 ( 2 ( 3( 4 ) 3) 2) 1) O. len = 9 2 
isPalindrome: list = 1 (2 (3 (4) 3) 2) 1) 0. len = 7 3 
isPalindrome: list =2(3(4)3)2)1)0. len = 5 4 
isPalindrome: list 2 3 (4) 3 ) 2 ) 1) Ø. len = 3 5 isPalindrome: 
list =4 ) 3 ) 2 ) 1 ) 9. len = 1 6 returns node 3b, true 7 returns 
node 2b, true 8 returns node 1b, true 9 returns node Ob, true 10 


returns nobe Ob, true 
BIL, SRI RIGE, RREAADENET, 


1 Result isPalindromeRecurse(LinkedListNode head, int length) ( 2 
if (head == null || length == 0) ( 3 return new Result(null, true); 
4 ) else if (length -- 1) ( 5 return new Result(head.next, true); 6 
) else if (length -- 2) ( 7 return new Result(head.next.next, 8 
head.data -- head.next.data); 9 ) 10 Result res - 
isPalindromeRecurse(head.next, length - 2); 11 if (!res.result || 


res.node == null) ( 12 return res; 13 } else { 14 res.result = 


head.data == res.node.data; 15 res.node = res.node.next; 16 return 
res; 17 } 18 } 19 20 boolean isPalindrome(LinkedListNode head) { 21 
Result p = isPalindromeRecurse(head, listSize(head)); 22 return 


p.result; 23 } 


REMIRZARO , AMMARXAHIEN eNEAN Result , AISA EIT 
ik KAISA, SD Pava MATIERE. 


PAU , FREKC++53EMANE , ll JRT LAE A — NESTE. 


1 bool isPalindromeRecurse(Node head, int length, Node** next) { 2 


"T 


(OBAT A , BIZ BS. 


9.3 SKA 


3.1 El LIP ESCH, (58500) FR 


MIF BEE AMARA RAS NA TR, FEN 
{REENA DAIRE, MERETE , AARNE. TD, KAMATIA , 99 
RR PMA A Y , MERE LESS. A Msz e SEDE 
ERA , BRA ANNAR. 


al: BEDE! 


FRA TELGE ERNST 73 — , RE MARE RIRES BASIE. IERI: 


ips | Ar08ma, ( Xm OS. 


Hel, (ERI[0, n/3). X2, (EHI[n/3, 2n/3). À83, GEĦAL2n/3, n). 
TEKISIN. 


1 int stackSize = 100; 2 int[] buffer = new int [stackSize * 3]; 3 
inti) stackPointer = (-1, -1, -1); // TB DIr 4 5 
void push(int stackNum, int value) throws Exception í 6 /* WERA 
FASE) */ 7 if (stackPointer[stackNum] + 1 >= stackSize) í // BIG 
—TNITH 8 throw new Exception( “Out of space." ); 9 } 10 /* HBr 
BÉ, AÁ RÐMEINNTARJAE */ 11 stackPointer[stackNum]++; 12 
buffer[absTopOfStack(stackNum)] = value; 13 } 14 15 int pop(int 
stackNum) throws Exception { 16 if (stackPointer[stackNum] == -1) { 
17 throw new Exception( “Trying to pop an empty stack.” ); 18 } 19 
int value = buffer[absTopOfStack(stackNum)]; // XXAU&IKTTÆAVE 20 
buffer[absTopOfStack(stackNum)] = 0; // jástaæ gs lr RAYA 21 
stackPointer[stackNum]--; // Ier 22 return value; 23 } 24 25 
int peek(int stackNum) { 26 int index = absTopOfStack(stackNum); 27 
return buffer[index]; 28 } 29 30 boolean isEmpty(int stackNum) { 31 
return stackPointer[stackNum] == -1; 32 } 33 34 /* j&[n] 

tt 'stackNum' TEIWZUZSHJZRS|, ÆYJE */ 35 int absTopOfStack(int 
stackNum) { 36 return stackNum * stackSize + 


stackPointer[stackNum]; 37 } 


ARNE Six SHE EA MIS 
xt. GI, ARUÉStack 1897t#tbstack 23183 , MBA, MEIVAÊStack 185 


MATH) , Stack 2/7 023518), 
Rika : MENE 


TIIMIÄ ITI E NR. SEITE JEHERSEN , 
BPX NET SPISE, VERRE. 


LOA, Soe rr, BR MEH BEM SB KEHUA , MENE 
FFA. 


II E UI , X 
ÆRA) LABAN , PERSONNE , JEIMAMÄ J. 


1 /* StackDataæ NORRIS, FREI RAKE, 2 * BHKGPMRIIS 
mic) */ 3 public class StackData í 4 public int start; 5 public 
int pointer; 6 public int size = 0; 7 public int capacity; 8 public 
StackData(int start, int capacity) { 9 start = start; 10 pointer 
= start - 1; 11 capacity = capacity; 12 } 13 14 public boolean 
isWithinStack(int index, int total size) { 15 /* GES : MFR] 
J. BB CAMI) FRA 16 * AW */ 17 if (start <= index 88 index < 
start + capacity) { 18 // FEE, mk[B|##RJBS "ES" (W) 19 return 
true; 20 } else if (start + capacity > total size && 21 index < 
(start + capacity) % total size) í 22 // [m&2RJAJEESK (AM) 23 
return true; 24 } 25 return false; 26 } 27 } 28 29 public class 


OuestionB { 30 static int number of stacks = 3; 31 static int 


default size = 4; 32 static int total size = default size * 


number of stacks; 33 static StackData [] stacks = {new StackData(0, 
default_size), 34 new StackData(default_size, default_size), 35 new 
StackData(default_size * 2, default size)}; 36 static int [] buffer 
= new int [total_size]; 37 38 public static void main(String [] 
args) throws Exception { 39 push(@, 10); 40 push(1, 20); 41 push(2, 
30); 42 int v = pop(0); 43 ... 44 ) 45 46 public static int 
numberOfElements() { 47 return stacks[@].size + stacks[1].size + 
stacks[2].size; 48 } 49 5@ public static int nextElement(int index) 
{ 51 if (index + 1 == total size) return 0; 52 else return index + 
1; 53 } 54 55 public static int previousElement(int index) { 56 if 
(index == 0) return total size - 1; 57 else return index - 1; 58 } 
59 6@ public static void shift(int stackNum) { 61 StackData stack = 
stacks[stackNum]; 62 if (stack.size >= stack.capacity) { 63 int 
nextStack = (stackNum + 1) % number_of_stacks; 64 shift(nextStack) ; 
// FEHB 65 stack.capacity++; 66 } 67 68 // LUARIKFIRZTITE 
69 for (int i = (stack.start + stack.capacity - 1) % total size; 70 
Stack. isWithinStack(i, total size); 71 i = previousElement(i)) { 72 
buffer[i] = buffer[previousElement(i)]; 73 } 74 75 
buffer[stack.start] = 0; 76 stack. start = nextElement(stack.start) ; 
// FERRARA 77 stack.pointer = nextElement(stack.pointer) ; 
// Friss! 78 stack.capacity--; // ES le CDS 79 ) 80 81 /* jik 
FEEL , UP ARABS */ 82 public static void expand(int 
stackNum) { 83 shift((stackNum + 1) % number_of_stacks); 84 


stacks[stackNum].capacity++; 85 } 86 87 public static void push(int 


stackNum, int value) 88 throws Exception { 89 StackData stack = 
stacks[stackNum]; 90 /* fi Sal MZ */ 91 if (stack.size >= 
stack.capacity) { 92 if (numberOfElements() >= total size) { // Ë 
abies 93 throw new Exception( “Out of space." ); 94 } else { // 
REFERIA 95 expand(stackNum); 96 } 97 } 98 /* SEI tert 
AVA AYA MB, 01, 99 * HINES */ 100 stack.size++; 101 
stack.pointer = nextElement(stack.pointer); 102 
buffer[stack.pointer] = value; 103 } 104 105 public static int 
pop(int stackNum) throws Exception { 106 StackData stack = 
stacks[stackNum]; 107 if (stack.size == 0) { 108 throw new 
Exception( “Trying to pop an empty stack.” ); 109 } 110 int value = 
buffer[stack.pointer]; 111 buffer[stack.pointer] = 0; 112 
stack.pointer = previousElement(stack.pointer); 113 stack.size--; 
114 return value; 115 ) 116 117 public static int peek(int 
stackNum) { 118 StackData stack = stacks[stackNum]; 119 return 
buffer[stack.pointer]; 120 } 121 122 public static boolean 
isEmptv(int stackNum) { 123 StackData stack = stacks[stackNum]; 124 


return stack.size == 0; 125 } 126 } 


SEIRA , MARRERO, DUREE. RAS ARI 
BIE, CEAMSE Y stackData , HERDER AIR TÄ. SÄ, DT 
IBIS FRESS 


3.2 ME, pop pus, ik, RES 
få. push. popfilmin= NT RE NO (1). ( #50 ) 


RA 
BMR MÅ, MASSAKREN, HUBTERUNGSZUSRDDANHSI , FEE. 


TRA Bt cke E e Dt NintAyYminValue, 4minValueHtehy , FRIE 
BSE , Ki. BIB , AGF ARR EM FRE] Z90(1) AE 


RX NA, FAR PSA LABBA : 


push(5); // 187915) , &/|MB7J5 push(6); // 187916, 5}, SMS 
push(3); // 187313, 6, 5}, E&/IMEI7J3 push(7); // 187917, 3, 6, 5}, 
B/IMBA3 pop(); // 38007 , 18913, 6, 5), E/JMB7J3 pop(); // 3883, 
Sie, 5) , &/JMEA5 


EA, Stal "eme (16, 5) ) AJ, Sy ME BEECH (5) , 
XLS S JANA AMA. 
REC NA , Kl MA SUR , S eso 


JA MBA, XA, EfKflmin, SRA Skr EM sl. 


S TTS, 127010 PRIMA, mini ort A BB A minpk 
ER, 


HI 


1 public class StackWithMin extends Stack { 2 public void push(int 
value) { 3 int newMin = Math.min(value, min()); 4 super.push(new 
NodeWithMin(value, newMin)); 5 } 6 7 public int min() { 8 if 


(this.isEmpty()) í 9 return Integer.MAX VALUE; // $&ix[H 10 ) else 


{ 11 return peek().min; 12 } 13 } 14 } 15 16 class NodeWithMin { 17 
public int value; 18 public int min; 19 public NodeWithMin(int v, 


int min){ 20 value = v; 21 this.min = min; 22 } 23 } 


(BE , AS Nik ` BARA, F^ RAPE ICRmin, MÈRËAEA 
|, KAIRI BIRNA ? 


UN RIO min , Bli Jr HI ALLE R. 


1 public class StackWithMin2 extends Stack { 2 Stack s2; 3 public 
StackWithMin2() { 4 s2 = new Stack (); 5 } 6 7 public void push(int 
value){ 8 if (value <= min()) { 9 s2.push(value); 10 } 11 
super.push(value); 12 } 13 14 public Integer pop() { 15 int value = 
super.pop(); 16 if (value == min()) { 17 s2.pop(); 18 } 19 return 
value; 20 } 21 22 public int min() { 23 if (s2.isEmpty()) { 24 


return Integer.MAX VALUE; 25 } else { 26 return s2.peek(); 27 } 28 


} 29 } 


Jr TL AD BSI) ? BIE MRAK, MÉ af XJ 
FREE, KI TRID VÆR, HAHN RATAS. AY IT mg 
iz, RAIVATA) LEGE : BOM (RA P7028 ) , ARRAS GEE 
ATR. 


3.3 KA HS, EAS NT, Alt, EMÄ, BF ER T 
ARI, HIM HET. ÉSEM2E2EtIsetofstacks , RARA 
JJ. SetofStacksMizH& TASER, HARI NEAR He N. EH, 


SetOfStacks.push()fllsetofstacks. pop ( ) M125 BiB EEA tal ( tom 
æli , pop OIREIØYE , MR MRE IE RÉ) , EÐA 
popAt(int index) Dix, FREE) TIR , Dupont (510 ) 


KETÄ 
EN , RR, SUEZ : 


1 class SetOfStacks { 2 ArrayList stacks = new ArrayList (); 3 


public void push(int v) { ... } 4 public int pop() { ... } 5 ) 


Er push (AITA VERE KAI, IX push C) Et Ò 
taja RApush(), AS, EBABY : Aa MUA, Misä 
E Tik. SCHULE : 


1 public void push(int v) { 2 Stack last = getLastStack(); 3 if 
(last l- null 88 !last.isFull()) í // Nlln 4 
last.push(v); 5 ) else í // WIFE 6 Stack stack = new 


Stack(capacity); 7 stack.push(v); 8 stacks.add(stack); 9 } 10 } 


BBA , pop (ZEAR? EHT E push XA, PRD, WEIER N 
tk. ABR NENT (GATO EI), UA ERC 


1 public int pop() { 2 Stack last = getLastStack(); 3 int v = 
last.pop(); 4 if (last.size == 0) stacks.remove(stacks.size() - 1); 


5 return v; 6 } 


HJ : SEHMpopAt(int index) 


PER ARR , I, lait "FEN" DE. Mikli 
HJ, Zo EES UE SA HATE IA BER , ARAIRE 
12 , JSĦRARJIŻJEEJTZJENMBI , EF. 


PRESSE, (94317 EAT GE BRAS. ME , XX 
SHEEN BERE (ki) , (BZ, ALBA MERA ARS ( Ex 
R MERI ) RARAS, Mo ARFI DX MAF 

A "ERES , MARIN ENTIENDA RAS. 


1 public class SetOfStacks { 2 ArrayList stacks = new ArrayList (); 
3 public int capacity; 4 public SetOfStacks(int capacity) { 5 
this.capacity = capacity; 6 } 7 8 public Stack getLastStack() { 9 
if (stacks.size() == 0) return null; 10 return 
stacks.get(stacks.size() - 1); 11 } 12 13 public void push(int v) { 
/* BARI */ y 14 public int pop() { /* BAZAR */ y 
15 public boolean isEmpty() { 16 Stack last = getLastStack(); 17 
return last == null || last.isEmpty(); 18 } 19 20 public int 
popAt(int index) { 21 return leftShift(index, true); 22 } 23 24 
public int leftShift(int index, boolean removeTop) { 25 Stack stack 
= stacks.get(index); 26 int removed_item; 27 if (removeTop) 

removed item = stack.pop(); 28 else removed item = 
stack.removeBottom(); 29 if (stack.isEmpty()) { 39 
stacks.remove(index); 31 } else if (stacks.size() > index + 1) { 32 
int v = leftShift(index + 1, false); 33 stack.push(v); 34 } 35 


return removed_item; 36 } 37 } 38 39 public class Stack { 40 


private int capacity; 41 public Node top, bottom; 42 public int 
size = 0; 43 44 public Stack(int capacity) { this.capacity = 
capacity; } 45 public boolean isFull() { return capacity == size; } 
46 47 public void join(Node above, Node below) { 48 if (below != 
null) below.above = above; 49 if (above != null) above.below = 
below; 50 } 51 52 public boolean push(int v) { 53 if (size >= 
capacity) return false; 54 size++; 55 Node n = new Node(v); 56 if 
(size == 1) bottom = n; 57 join(n, top); 58 top = n; 59 return 
true; 60 } 61 62 public int pop() { 63 Node t = top; 64 top = 
top.below; 65 size--; 66 return t.value; 67 } 68 69 public boolean 
isEmpty() { 70 return size == 0; 71 ) 72 73 public int 
removeBottom() { 74 Node b = bottom; 75 bottom = bottom.above; 76 
if (bottom != null) bottom.below = null; 77 size--; 78 return 


b.value; 79 } 80 } 


IX NASAS LÆRERE , MECENAS ætið. HiiE ha 
ZRS GEES. 


MAA , AMSA , KÆDER VR Ed. SIRE. 
ANpopAtAILLAJFARJIeftShift. MEK , REIS MÆ ITEM , TURENE 
PZA, BANAT HIBS. 


3.4 FARMS ARE FNMNDARSANNI FR, FR ME 
ARES. He, Bre 8T BRP Hält RF ( BIS— 
VARÐAN T LA). BARRAL TRE) : (1) SIR RMSD 


MET; (2) EFARME Time Hes PIRES; (3) e Heer 
ANTE. HAR, RASERET AE Rf En RET. 
(51%) 


KETÄ 


XA EE RRS RASA. 


Kill SMF = 17H68. 

Sn = 189, REIS FINNIÐ St ? ISSR EN. 
BRST AA HB SIE. 

Sn = 289 , Së FINA FMH 2 FILL. 

BT IMEIBSH2, RM, KETIWI E, 


ER, FIRÐI , TER De Em Er , Har NE 


Sn = 389 , RTL 2. 3ML EHE ? FILL 


M EHTA , IETLS LEA NATA ARETE EART, ARE 


ELIAS RPU, BIN, 18738803. HÈS 


1, 23232143. EST RBI, 
Sn = 489 , Sëcher 2. 3. 415283 ? FILI, 


F1, 2 3242, ELUMBGASUBUBBJDUI. TAE, 1987 
1 2, 323, 


ERR, EAMEL HEZAKE, REMA , EMNENE. IFA 
n, LR FRE, BILDER , LS 1152112, HIKI, 


REL, ABU SHARE. 18585, PABST KE 
IR , MISSI : 


1 moveDisks(int n, Tower origin, Tower destination, Tower buffer) { 
2 /* BESA */ 3 if (n <= 0) return; 4 5 /* JE] in - IEA 
originfgæbuffer , 6 + destination H FÆ, */ 7 moveDisks(n - 
1, origin, buffer, destination); 8 9 /* 19originJAimiJE-SEE 
destination */ 10 moveTop(origin, destination); 11 12 /* f$Jun - 
1 NSA f MbufferitEdestination, 13 * origin H FÆ., */ 14 


moveDisks(n - 1, buffer, destination, origin); 15 } 
SUE TX NESE AISA , HHAH T BANISTER. 


1 public static void main(String[] args) 2 int n = 3; 3 Tower[] 
towers = new Tower[n]; 4 for (int i = @; i < 3; i++) ( 5 towers[i] 


= new Tower(i); 6 ) 7 8 for (int i = n - 1; i >= 0; i--) (9 


towers[0].add(i); 10 } 11 towers[0].moveDisks(n, towers[2], 
towers[1]); 12 } 13 14 public class Tower { 15 private Stack disks; 
16 private int index; 17 public Tower(int i) { 18 disks = new Stack 
(); 19 index = i; 20 } 21 22 public int index() { 23 return index; 
24 } 25 26 public void add(int d) { 27 if (!disks.isEmpty() && 
disks.peek() <= d) { 28 System.out.println("Error placing disk " + 
d); 29 } else { 30 disks.push(d); 31 } 32 } 33 34 public void 
moveTopTo(Tower t) { 35 int top = disks.pop(); 36 t.add(top); 37 
System.out.println( "Move disk " + top + " from " + index() + 38 " 
to " + t.index()); 39 } 40 41 public void moveDisks(int n, Tower 
destination, Tower buffer) { 42 if (n > 0) { 43 moveDisks(n - 1, 
buffer, destination); 44 moveTopTo(destination); 45 


buffer.moveDisks(n - 1, destination, this); 46 } 47 } 48 } 


FISKI, HA EB SETS SÍUR , AU, ERLE , KAMI 
CAGE RIM. 


3.5 SEN MMyQueueÆ , ZŠAM NESNA. (5851) 
fez 


MER ÍF Ft li ( HGH) , RUE, Bli 
iżixpeek()fllpop(), LUĦRIBEVTENE. FEIL BT MER RHA 
F ( SÉH4 s 18976 F , EAs2). ERASE, ES HAT peek )#llpop () ER FAT , 
MES IMA TAGE, ENs2H , AE Tpeek/popiiktt , HSH EI A 
s1, 


LINK ESTA, (BASIN Rpop/peekÆ(F , ABA , Frés RARE 
BA, ESP), SENGE, ALERTE, BÜLLTUSR— EEA fEs2 
H, RNA Kaita. 


EXTRA , stackNewest]Wim Sást , stackoldestlum/I&IHItæ. ft 
$MN, FI 25512 Als AM stackoldestifiT 
Ay), AstackOldest As , MilifstackNewest FRIR ÉI LA RANKET 
BllstackOldest}, WAATA , SOSS A stackNewest , AARC 


EAT. 
FIBRIZEUABJSCHEM AS. 


1 public class MyQueue { 2 Stack stackNewest, stackOldest; 3 4 
public MyQueue() { 5 stackNewest = new Stack (); 6 stackOldest = 
new Stack (); 7 } 8 9 public int size() { 10 return 
stackNewest.size() + stackOldest.size(); 11 } 12 13 public void 
add(T value) { 14 /* FEAstackNewest , Emula Uy E 15 * AJ 
*/ 16 stackNewest.push(value); 17 } 18 19 /* 1877 MstackNewestfZ2 
stackOldest , XZ SEE 20 * AS Effstackoldest EHTE */ 21 
private void shiftStacks() { 22 if (stackOldest.isEmpty()) { 23 
while (!stackNewest.isEmpty()) { 24 
stackOldest.push(stackNewest.pop()); 25 } 26 } 27 } 28 29 public T 
peek() í 30 shiftStacks(); // ifrstackOldest SE Zap 31 return 
stackOldest.peek(); // BEIRIHILX 32 } 33 34 public T remove() í 
35 shiftStacks(); // FéfRstackOldest £B SHIT 36 return 


stackOldest.pop(); // JÅMÆIHITA 37 ) 38 ) 


ARIE „ÍRB NSEØMIAPDER. ÁS, BREAK 
KIK MAILLE] SAS. ED SM 


REP. 


3.6 fmt RE, IIHTNIKIÄTTÄES: ( PERAITSIVI HIA). EB RREIERI W 
Ek, (9451470 S als (MÅ) . ize 
Fun M/F ` push, pop. peekfllisEmpty. (51W ) 


KETÄ 


— AE NARRA. ERE, KER, LIRA RAR 
ME. Ala , Glo LD, HR o. Pitää kää 
Mx : SLAKA , S27JEXERHEREFRHJBS , 3 Rs IAT A FARK. Bes pie 
REMA , KRS EG IICA „(RAS s3, 


Ate , BIRITA MUM. ARABIA ? H. 


KIPRERSIEREJJVA , ASIA, TM S ht , FAE NF 
fHAS2M, BIEN? 


[Bis SAME, Brei "HFRS" , SMEKK : 
s1 = [5, 10, 7] s2 = [12, 8, 3, 1] 


MÁs1 SKI , Kl SES KS EF , IF 
[ugizefEs27U38327. E, S B6lS Si AB Tu Ea ? HATE A s 155, 


SR sæt, AK „1288 Æs1 ( Ms2FH5ÉHXHAA# , HETT) 
JÆNS1A ) , ARS EAs2. 


5981 s1 = (10, 7] s2 = (12, 8, 3, 1] tmp = 5 #32 s1 = (8, 12, 
10, 7] s2 (3, 1] tmp = 5 25983 s1 = (8, 12, 10, 7] s2 = (5, 3, 1] 


tmp = -- 


ER , 880120317 „KRR | TT , ANDRES ANER ER 
DIR , RS SAMAs2 AAS. (SA, RAP LAGS 
12ÉHBM 5215851, AARAA ICAA AVE Ws 
E, Kill As Té 280 R ft, Zjtmp738Ek12Hj , FEV FA while 
ENST. ) 


1 public static Stack sort(Stack s) { 2 Stack r = new Stack (); 3 
while (!s.isEmpty()) í 4 int tmp = s.pop(); // 25581 5 while 
(lr. isEmpty() 88 r.peek() > tmp) í // 25882 6 s.push(r.pop()); 7 ) 


8 r.push(tmp); // 2983 9 ) 10 return r; 11 } 
RX NEAR EREN) , TEREN). 
UREA MR , Bell ST LSC Ou kou cksortEkmergesort. 


Xj3-mergesortfE;A , FEL BOERNE , HEX NEI AA. PSE 
VAHERIN , ÁÐ ARRE, MERRIA. EE, GR 
A 


TF guicksortfiiä , RUSEN Mik, AHRI E (pivot 


element ) FIX MED IM MS. RATE , IIE , hX 
AURA. SEMA RE, SE RUNI. 


3.7 BRANN, EPRÈS "J BEN. AZUR 
AA , WAARRIA AOA "RE" (RH AW ZS FABER 
K) AI, DE, LBA) (BRUKKET "St" BJ). WE 
Bz, WAAR BPI. PEA NARA, E 
VTR FA , EKälengueue, dequeueAny, dequeueDogflldequeueCat&&, M 
HER Ia at KUL inkedListàVjEtAW, ($51X) 


RA 


KNASSAR. IE INEA EA 
dequeueAny (TES Aha) ) SERRES , (BdegueueDog ( KAN ) fH 
degueueCat (IN ) MEA AU , ARRE Lieser gie 


i. XSI RAZAS , METE. 


FEAS MARA, RAIN AE MI, PUERMA 
E JAnimalQueue j BRK HERRA RATE AI | 
(BEA) KIRJE Sjá FHdequeueAnyft , SERA FIRRA FINES , Hi 

[B] “K ABR. 


1 public abstract class Animal { 2 private int order; 3 protected 
String name; 4 public Animal(String n) { 5 name = n; 6 ) 7 8 public 
void setOrder(int ord) { 9 order = ord; 10 ) 11 12 public int 


getOrder() { 13 return order; 14 ) 15 16 public boolean 


isOlderThan(Animal a) { 17 return this.order < a.getOrder(); 18 } 
19 } 20 21 public class AnimalQueue { 22 LinkedList dogs = new 
LinkedList (); 23 LinkedList cats = new LinkedList (); 24 private 
int order = 0; // FHl'ERJ#k 25 26 public void enqueue(Animal a) í 27 
/* order PIER DOUD, , LUCRO 28 * JE) B, 27183 Eu */ 
29 a.setOrder(order); 30 order++; 31 32 if (a instanceof Dog) 
dogs.addLast((Dog) a); 33 else if (a instanceof Cat) 
cats.addLast((Cat)a); 34 } 35 36 public Animal dequeueAny() { 37 /* 
BEHAND ITA, SE 38 * AAMA */ 39 if (dogs.size() == 0) 
{ 40 return dequeueCats(); 41 } else if (cats.size() == 0) { 42 
return dequeueDogs(); 43 } 44 45 Dog dog = dogs.peek(); 46 Cat cat 
= cats.peek(); 47 if (dog.isOlderThan(cat)) { 48 return 
dequeueDogs(); 49 } else { 5@ return dequeueCats(); 51 } 52 } 53 
public Dog dequeueDogs() { 54 return dogs.poll(); 55 } 56 57 public 
Cat dequeueCats() { 58 return cats.poll(); 59 } 60 } 61 62 public 
class Dog extends Animal { 63 public Dog(String n) { 64 super(n); 
65 } 66 } 67 68 public class Cat extends Animal { 69 public 


Cat(String n) { 70 super(n); 71 } 72 } 


9.4 HSE 


4.1 SIR, HE Xien. Nær, HERE : f£ 
ie Mam, ARTNR. (58540) 


fii 


MES , ICE MIRE y EE : ER NMR RART AE 
ENÀTI, HEEN ILUSEI FER IR TAS Man 
HR FRI 


1 public static int getHeight(TreeNode root) { 2 if (root == null) 
return 0; // 2IES/F 3 return Math.max(getHeight(root.left), 4 
getHeight(root.right)) + 1; 5 } 6 7 public static boolean 
isBalanced(TreeNode root) { 8 if (root == null) return true; // & 
IE 9 10 int heightDiff = getHeight(root.left) - 
getHeight(root.right); 11 if (Math.abs(heightDiff) > 1) { 12 return 
false; 13 } else í // ŒJ 14 return isBalanced(root.left) 88 


isBalanced(root.right); 15 } 16 } 


BRAT ETA, EMI ARTO. HE. 
getHeight2HREHRHHEE- MARRE, RX, AMARO 


O(N log N), 
BIAR getHeightiä. 


tiem LEIDA, MES AM, getHeight XA Lig A SE „ARG 
TRA BBA, BAÐI FAR MA ? dRoRIAI-1. 


BORA MIRA HR NR FE. RMS checkHeight 
fiż, LIBRAR EE TARA ANNE. ARROZ , NI 
checkHeight;kR[BZ- PUBgscEwEE. AFA , NlcheckHeightikKE]-1. 
checkHeight SEP RAS, FERIA -1, 


FIBIZEUXBJSCHM VID. 


1 public static int checkHeight(TreeNode root) { 2 if (root == 
null) í 3 return 0; // BÆHO 4 } 5 6 /* RAFNS AE */ 7 int 
leftHeight = checkHeight(root.left); 8 if (leftHeight == -1) { 9 
return -1; // Af 10 ) 11 /* EA A READ */ 12 int 
rightHeight = checkHeight(root.right); 13 if (rightHeight == -1) { 
14 return -1; // AS 15 } 16 17 /* RAJA aye */ 18 int 
heightDiff = leftHeight - rightHeight; 19 if (Math.abs(heightDiff) 
> 1) í 20 return -1; // AH 21 } else í 22 /* JREIBE */ 23 
return Math.max(leftHeight, rightHeight) + 1; 24 } 25 } 26 27 
public static boolean isBalanced(TreeNode root) { 28 if 
(checkHeight(root) == -1) { 29 return false; 30 } else { 31 return 


true; 32 } 33 } 
IEA 20 (N) AIREA (HAIZE, KRANS. 


4.2 SERA II TA, HEM ALZA ARA KR. (54 


A) 
RA 


RSA RE BAAS , MARX NAD, X 
ÄR ARIA TER, MENA, KEENKSISS inr. XÒ 
HAR 5 EVR , RAS, 


THE) ÉTÉ Ss SU 


1 public enum State { 2 Unvisited, Visited, Visiting; 3 } 4 5 
public static boolean search(Graph g, Node start, Node end) { 6 // 
EUIH 7 LinkedList g = new LinkedList (); 8 9 for (Node u : 
g.getNodes()) { 10 u.state = State.Unvisited; 11 } 12 start.state = 
State.Visiting; 13 q.add(start); 14 Node u; 15 while (!q.isEmpty()) 
í 16 u = q.removeFirst(); // töBlldequeue() 17 if (u != null) í 18 
for (Node v : u.getAdjacent()) { 19 if (v.state == State.Unvisited) 
{ 20 if (v == end) { 21 return true; 22 } else { 23 v.state = 
State.Visiting; 24 q.add(v); 25 } 26 } 27 } 28 u.state = 


State.Visited; 29 } 30 } 31 return false; 32 } 


hlæ, REDER EVE TAN N ÉMIS RIRE RIE 
FJØR, lut „REIÐUR, AURA RAMBO. I EM 


Fr RSK , MARR REPARA, FJAR 
a YLÄ. 


4.3 HE SR EA , TASTER ARA PAP, SVS, All 
RS EI ZA, (3545) 


RA 


KOS Ras], MALA, WARD, 
PANEL NAS , XA RK , HAD ERAN, Ai 
Ek 


Ala ARA, EAS ER SS bk FARE 


R, ZEEBBAEARZJZE T , Ek FPI. 


APS LEE FE ÁHJroot.insertNode(int vi Dr , RAR, LE 
IT IB vs APR, IX ZARB MGR SEIN (ERE HARER. SEX 
ENFADA, HIAJATIRJIO(N log N). 


Á Mi Aes f HS HcreateminimalBSTAjA , AIMAR ZANE pe 
VE. DNS NES — AKE , FRPS VARA. 


ARAVA P. 

Suë FIA ERIT RAM 
REA VIGRA Æ FA, 
RER FIRRA T I. 
VINKE, 
THÉ A AISNE. 


1 TreeNode createMinimalBST(int arr[], int start, int end) { 2 if 
(end < start) { 3 return null; 4 } 5 int mid = (start + end) / 2; 6 
TreeNode n = new TreeNode(arr[mid]); 7 n.left = 
createMinimalBST(arr, start, mid - 1); 8 n.right = 
createMinimalBST(arr, mid + 1, end); 9 return n; 10 } 11 12 
TreeNode createMinimalBST(int array[]) { 13 return 


createMinimalBST(array, @, array.length - 1); 14 } 


REXBIDEECKTERHER , BERSVETIRAØIL SE ( off- 
by-one ) . WIXEBIND , SLT RE. 


4.4 ÆR RIMI, IL TA, BARR AE CMA AMAR (EH 
90, DEE on , MUZE LD NER). (54%) 


RA 


FR MORE ZJix [nds FF 3 , (PHXHAVZ, fre LR 
ESTIMEN, REID RU TB BB, 


ROBES ARMES , level + UENT—NÆHAR. FEE 
BREMS RAISER. 


1 void createLevelLinkedList(TreeNode root, 2 Arraylist > lists, 
int level) í 3 if (root == null) return; // #IF (4 4 5 LinkedList 
list = null; 6 if (lists.size() == level) í // Efi 7 list 
= new LinkedList (); 8 /* LAPRiB DRAB, BIL, EKES 9 * 
FOLiE, MiErkilejiitżosli-1/£, 10 * Alt, Kl ættir 
— NÐ] 11 + Fin. */ 12 lists.add(list); 13 } else í 14 list 
= lists.get(level); 15 } 16 list.add(root); 17 
createLevelLinkedList(root.left, lists, level + 1); 18 
createLevelLinkedList(root.right, lists, level + 1); 19 } 20 21 
ArrayList > createLevelLinkedList( 22 TreeNode root) { 23 ArrayList 
> lists = 24 new ArrayList >(); 25 createLevelLinkedList(root, 


lists, 0); 26 return lists; 27 } 


FA ERARE, BONE, AEE , 3 


E, Ez 
= 1 I Jo 


IFR, MIKAARINEipiaidä;i- IEA. toisen, SIR 
ER, RABESAL - RARA FÆR. 


MERIDA AD. 


1 ArrayList > createLevelLinkedList( 2 TreeNode root) { 3 ArrayList 
> result = 4 new ArrayList »(); 5 /* DRAA */ 6 LinkedList 
current = new LinkedList (); 7 if (root != null) { 8 
current.add(root); 9 } 10 11 while (current.size() > @) { 12 
result.add(current); // JOA E-—E 13 LinkedList parents = current; 
// EEIP—E 14 current = new LinkedList (); 15 for (TreeNode 
parent : parents) { 16 /* le] fin */ 17 if (parent.left != null) 
{ 18 current.add(parent.left); 19 } 20 if (parent.right != null) { 


21 current.add(parent.right); 22 } 23 } 24 } 25 return result; 26 } 


IRERE, SARA E 2 MBAS EAN) , BAA) 
We? F E FRUIT BESLAN MAAN SS. 

ERMENE, XA. FHAASHE0(10g NAMIBIA (FEN 
1) , FRASER ES R. BARA, AREA 
NET. 


A, ARAMAN AGE, BIG, VASCA AJENO (log NÆR), ER 
PEERI (N) BUE HASS. BAÐ MS SSS], fH 


MAVUCANRERE , RARE HHY. 

4.5 SIR, RER MEAN NER. (540) 

RA 

HESA ARA), BERA, FAN left <= 
current < right XH L. 

AL: ARE 


FK A MA FAA TA SERER , ARK 
IH, AB NA, Áss Pala, 


ET , RES, MEI, ASIATER MIKA 
IR (APR ) , AR. 


Valid BST (20.left = 20) Invalid BST [20.right = 20] 


AI, ERNA , BJARTA AIA 
ABACO : 


1 public static int index = 0; 2 public static void 
copyBST(TreeNode root, int[] array) { 3 if (root == null) return; 4 
copyBST(root.left, array); 5 array[index] = root.data; 6 index++; 7 
copyBST(root.right, array); 8 ) 9 10 public static boolean 
checkBST(TreeNode root) { 11 int[] array = new int[root.size]; 12 


copyBST(root, array); 13 for (int i = 1; i < array.length; i++) { 


14 if (array[i] <= array[i - 1]) return false; 15 } 16 return true; 


17 } 
EÉ , (CHE LI EDI , FIERA Ba TILMA MATE. 


FANN, BASA, ER Y FRB STA 
ARI NICE , IKE. BA, JPA AMERICAS, BRAC rn ? 
TEA SAN AS. 


1 public static int last printed = Integer.MIN VALUE; 2 public 
static boolean checkBST(TreeNode n) { 3 if (n == null) return true; 
4 5 // BREL FIN 6 if (IcheckBST(n.left)) return false; 7 8 // 
MA yR 9 if (n.data <= last printed) return false; 10 

last printed = n.data; 11 12 // jélFMBAFM 13 if 
(!checkBST(n.right)) return false; 14 15 return true; // £ EB SSS 


FE 16 } 


ZA EMO, TLF, EROSI EI , UIT 


N: 

1 class WrapInt { 2 public int value; 3 } 

RA, FROG E 025 IFIEIBRIISESSCEN , mnj LUZ ATM, 
IRA: RIVENA 


BARRAN AE NÉE. 


YA EA kB VESI ? KA TEF IT 
A, left.data <= current.data < right.data „(BSR II. ite 
Tv : 





RES VERIEEKETERK., HIS, (BX DATE NESEN, H 
FH25BS T Ea Ax, 

BÆRER A : FA TAN RD FEET 4812 
R, MSA) FAT. 

FIRIX— 2, KA ME) PIRES Nae. AS VÆ 
BREMNER , HISAR EN DERES NÄR. 


LA rëm : 





87%, M (min = INT MIN, max = INT_MAX) XN EFA , TRÉGEASEANIS CERA 


P. IE LT, MEIKE Rea (min = INT MIN, max = 29170 
A. ERE (ENSIMA) ASM, KEAMENSIE(Min = 20, max = 


INT MAX)S6 EIN. 


Ala KÆR AA FES, max. MAGNA, Sin. 


REA Zë BEBE, IEEIIfalse. 
PRP HII SAE AO(N) , HANS Bell ATLA 
EA, AAN. 


AAR EA , FFEN, SIR /0(log N), FARE , HAO(log N) 
MATAA, Die RAS EX RATA. 


VARAÐI F : 


1 boolean checkBST(TreeNode n) { 2 return checkBST(n, 


Integer.MIN VALUE, Integer.MAX VALUE); 3 } 4 5 boolean 
checkBST(TreeNode n, int min, int max) { 6 if (n == null) { 7 
return true; 8 } 9 if (n.data < min || n.data >= max) { 10 return 
false; 11 } 12 13 if (!checkBST(n.left, min, n.data) || 14 
!checkBST(n.right, n.data, max)) { 15 return false; 16 } 17 return 


true; 18 } 
ide , HBAS AP , ERNA NS NSS ZEN, 


4.6 KITA, HHT VERNIS RU "R N" ÁR (tila 
H). WES MaRS Sis RAMA. (3545) 


RA 


ot FRA, CSA FN, næm , KEEN M. ER 
NAE, DIFE VÒ , EÐA, 


ERA NERE. AERE, SIIR , AREAS 
BJ. EX, PRIMA UA, 


AL, REAP RAR NER ? DRE DA TN, BOMSER RRA 
MSIE, bite, GNÆFA, BEÆNE l 


(BE , AXES TN, NGA ? XMM RS J o 
FARS BE FN , PARC. RAJORIA , iGfFq. 


Art , AA , FROM AE (PRB, left -> 


current -> right), 


Entité , MÆRE FH. BATE ott HA, BÆRBAR 
SSPE, BAHEBE SE ? SAME 
SER, REMET RRR, FÆRÐ KRR. 


(94540 : 


1 Node inorderSucc(Node n) { 2 if (n has a right subtree) { 3 
return leftmost child of right subtree 4 } else { 5 while (n is a 
right child of n.parent) í 6 n = n.parent; // fk E 7 } 8 return 


n.parent; // ÆREN 9 } 10 } 


BE, AUS at Dm ER mle 2 RESTRUP EAR 
Kimit , J SAM, Omen, MIR KO FS , ABA BS 
BRFER, IIrRJiZi=[E]nu11, 


PMS ASSO ( CIEE RAAT ) . 


1 public TreeNode inorderSucc(TreeNode n) { 2 if (n == null) return 
null; 3 4 /* RAJATA, WRF 5 * ER 6 if 
(n.right != null) 7 return leftMostChild(n.right); 8 } else { 9 
TreeNode g = n; 10 TreeNode x = q.parent; 11 // ERU FÆÐA 
EI 12 while (x != null 88 x.left != q) í 13 g = x; 14 x = 
x.parent; 15 } 16 return x; 17 } 18 } 19 20 public TreeNode 
leftMostChild(TreeNode n) { 21 if (n == null) { 22 return null; 23 


} 24 while (n.left != null) { 25 n = n.left; 26 } 27 return n; 28 } 


REV rr, (ERE SSA, BAX 
A ANNA 


E 


4.7 RT HIÐ NEA, KHAN PRA MERA — THEMA. Me 
lara, ER: KA ER NE. (58540) 
RA 

URE- NE , #ofiJej LU Sind, ARES , ES 
Baa. På, ARAN, AL NA. 

TARERE Haphe. FETC Noe RA 
OSTAA RA MAE. 

BEA: DAA AE 


IRE MEASLES , RNB Fé , HZH 
BX. AY, AMARAL, EDS ESSERE IDA FANS 
Ż—:1) BARMAN sVisited ; 2) TRINEO Le 
aus, 


IRA : FOSSES 
AAMAS li Mob EI WAS , bia, APRA ME FRA) 


FID, EVA FKR FAME, NEAR FKR. = 
A a HHH. 


IFA AJUDA F. 


1 /* proot fh, Miiælaltrue */ 2 boolean covers(TreeNode root, 
TreeNode p) { 3 if (root == null) return false; 4 if (root == p) 
return true; 5 return covers(root.left, p) || covers(root.right, 
p); 6 } 7 8 TreeNode commonAncestorHelper(TreeNode root, TreeNode 
p, 9 TreeNode q) { 10 if (root == null) return null; 11 if (root == 
p || root == q) return root; 12 13 boolean is p on left = 
covers(root.left, p); 14 boolean is q on left = covers(root.left, 
g); 15 16 /* fpilqfftl—4EzD , MljR[Blroot */ 17 if (is p on left l- 
is g on left) return root; 18 19 /* FURER IA, Jen * 
20 TreeNode child side = is p on left ? root.left : root.right; 21 
return commonAncestorHelper(child side, p, q); 22 ) 23 24 TreeNode 
commonAncestor(TreeNode root, TreeNode p, TreeNode q) { 25 if 
(!covers(root, p) || !covers(root, q)) { // FIRMA 26 return 


null; 27 ) 28 return commonAncestorHelper(root, p, q); 29) 


FACE VE EA TAJO). Ææ IR AR , covers&7E2*n* 
TÆR DAR (Air NÆR , BIN Mam). RE, ASIA FØRE 
BJ , ItBtcovers&7TE2*n*/2 NER OA, AR 2*n*/4 , MIKE. AAS 
{JATIBIAO(n). 


BIE, tini A1-AJIE] ( asymptotic runtime ) RÆ , LATA ER (URA 
J. AAR T ERRAT. NS. BRAT BUEY 
(a. 


IRE SO 


SAA ES A 1515 , 
coversæig root PAMBARUAR pq , DIER FN HAAR (root. left 
Flroot.right ) „ ÅR, Læt NR, SAR. SHE 
BSR Hits: Eg ER, 


(RAREST) , RA AÐ , WERE pig. Ma, Mali "TE EE 
io" GRBAC. 208185 L HEAT. 


(EPA ERI&NcommonAncestor(TreeNode root, TreeNode p, TreeNode q)i#ÉY3i 
ÆR MR : 


WlElp , GroothFMWSAp (ME) ; Silo, éroot fé Ag (MED) ; 
iR[BInull , Epil ai root] Fwy ; FN, REP A AE. 


tja msn, FRE PME RA E. S 
commonAncestor(n.left, p, q)f#UcommonAncestor(n.right, p, gq) $iælaldk 
SAVER (SEM UIT AREA), MB SE. 


TANA y NTE, MIRRA bue. Waka. 


1 /* FH bug */ 2 TreeNode commonAncestorBad(TreeNode 
root, TreeNode p, TreeNode q) { 3 if (root == null) { 4 return 
null; 5 } 6 if (root == p && root == q) { 7 return root; 8 } 9 10 
TreeNode x = commonAncestorBad(root.left, p, q); 11 if (x != null 
&& x l- p & x != q) í // BAREIS 12 return x; 13 } 14 15 
TreeNode y = commonAncestorBad(root.right, p, q); 16 if (y != null 
88 y != p 88 y != q) í // BAREIS 17 return y; 18 } 19 20 


if (x l- null 88 y != null) { // EFEHFOE#2lpf0q 21 return 
root; // XEHEA 22 Y else if (root == p || root == q) í 23 
return root; 24 } else { 25 /* xslyg MEX , REJESTA NE */ 


26 return x == null ? y : x; 27 } 28 } 


ESRA , XEM aaa. MIRI, 545 MARR : 


(FIBA commonancestor(node 3, node 5, node 7), SÅ, MIHAI 
E, æla. VINIR : 


1 commonAncestor(node 3, node 5, node 7) // --> 5 2 calls 
commonAncestor(node 1, node 5, node 7) // --> null 3 calls 
commonAncestor(node 5, node 5, node 7) // --> 5 4 calls 


commonAncestor(node 8, node 5, node 7) // --> null 


SEE, STAFA FHcommonAncestorft , ÅHAYNMTAAS REAR» , XS 
SAR. lr FA kp EMEA), ARRE ART NEAR 


ni pæ får (WEAR , PAI). 1802 : PARRA, Mg 
ERNI (EAS). 


ACER ER, commonAncestor él, NFEn., XEEN , mx 
FlBn2 , IKREUENIZJInull, 


RIRES ART ER, KEL Mua. RTE SER 
ME : ARAS. DETS ÆRES RA SAC ERG. 


1 public static class Result ( 2 public TreeNode node; 3 public 
boolean isAncestor; 4 public Result(TreeNode n, boolean isAnc) ( 5 
node = n; 6 isAncestor = isAnc; 7 } 8 } 9 10 Result 
commonAncestorHelper(TreeNode root, TreeNode p, TreeNode q){ 11 if 
(root == null) ( 12 return new Result(null, false); 13 } 14 if 
(root == p && root == q) { 15 return new Result(root, true); 16 } 
17 18 Result rx = commonAncestorHelper(root.left, p, q); 19 if 
(rx.isAncestor) í // HESE 20 return rx; 21 } 22 23 Result ry 
= commonAncestorHelper(root.right, p, q); 24 if (ry.isAncestor) ( 
// REHE 25 return ry; 26 } 27 28 if (rx.node != null 88 
ry.node != null) í 29 return new Result(root, true); // KENT 
30 } else if (root == p || root == g) { 31 /* AA] BU TPE, H 
AUNAR 32 * UTP, DS EDU THEME, 33 * tric 


mizig7jtrue, */ 34 boolean isAncestor = rx.node != null || 
ry.node !- null ? 35 true : false; 36 return new Result(root, 


isAncestor); 37 ) else ( 38 return new Result(rx.node!-null ? 


rx.node : ry.node, false); 39 } 40 } 41 42 TreeNode 
commonAncestor(TreeNode root, TreeNode p, TreeNode q) { 43 Result r 
= commonAncestorHelper(root, p, q); 44 if (r.isAncestor) { 45 


return r.node; 46 } 47 return null; 48 } 


HA, HIFI NAS pk TA Ies FR FE, BES bug å HÅ 
FER , IRA Saimin, 

4.8 Jomes AMINA: T1, ILMAAN ER ; T2, BLE RR. igit 
EE, HMT? E BÄTIMIFÄÄ. ÆTI XZ — ran , EFN ST e 
E, AUT279T189F7H9. HØRER , MARNE, (SAS T25 3 HIR]. 
(555401 ) 

WE 


MENSA , up HG SAEs IA AR 
Æ , HUMEUR H lí RK. 


TERESE NE BES RARA, FATE FRA, Aa PAPA. 
ATR eT , HET HR FRI ok T1 PRETE , AUT279 
TIF. RF SA 


SEME , XMAS SENS. 


ÈR , BREST ETEN TAFT, RAE Mm NULLE. Â 
MU , BIG RAS : 


T1 T2 


REKA, (Dé pret EE, 
T1, H: 3, 3 T1, BJ : 3, 3 T2, PR: 3, 3 T2, BJ : 3, 3 
AI, FÆRRCHNULUE , MX DR : 


T1, H: 0, 3, ©, 3, 0 T1, BUF : 3, 3, ©, 0, © T2, HR: 8, 3, 0, 3, 


O T2, BURR: 3, 0, 3, 0, 0 


FB ERI, RARE , BER JAES MISI: MIZE EZ 
KSS. STAR, PERRA A PI AS KN. 


FA 


FFR) ES mKKÄKIJALMENT1, STI NÆRST2ANRA AMAR , BA 
HtreeMatch, treeMatch DAS URE anemia. 


METIA RER , HR SEU SEnIBezEO(nm) , HANTAR, MJ 
EE NS NI (ARRAS AR eS IEE mA 


AI 


o 


PATATA NERA Ai treematch, Oz WS FBICX , ERkKATARERUETI 
PERDIDA. EIIXE17RIARAO(Nn + km). 


ES, Bat SETS X. BERGA, —BAMTIATZBARA 
E, KÄIMSIRHtreeMatch, Alt, EMB treeMatch, HAS AMA 


+ 


ZA o 


MERIDA VE. 


1 boolean containsTree(TreeNode t1, TreeNode t2) { 2 if (t2 == 
null) í // ij ÆÐ 3 return true; 4 } 5 return subTree(t1, 
t2); 6 ) 7 8 boolean subTree(TreeNode r1, TreeNode r2) { 9 if (r1 
== null) í 10 return false; // ANDES, AXE FAN 11 y 12 
if (ri.data == r2.data) { 13 if (matchTree(r1,r2)) return true; 14 
} 15 return (subTree(r1.left, r2) || subTree(r1.right, r2)); 16 } 
17 18 boolean matchTree(TreeNode r1, TreeNode r2) { 19 if (r2 == 
null 88 r1 == null) // EMAKE 20 return true; // ~WHEAAR 
AE, (AFAR AZ 23 if (ri == null || r2 == 


null) { 24 return false; 25 } 26 27 if (rl.data != r2.data) 28 





21 22 // GRAS 
return false; // RUE FDA 29 return (matchTree(r1.left, 
r2.1eft) 88 30 matchTree(ri.right, r2.right)); 31 ) 32 } 


AIR PHS ÉE ALBI , PARRA FÁA SIFIR ? I NASSE 
hefi, KEE) ts, 


ABRAZA O(n + m AF , 1055180] Bio Loge toi + log(m)) AF. 
idi: SOT RER), NFÆERSEKKEX. 


EEE AAR ERARIO + m), BARRA FAITE 
O(nm), IER, RAR One AE RS, RIRES 


MÆ. 


OBAMA , ELRSRRJIS17RJIAJJ9O(n + km), Brbk at 2 ETNA 

(EXIT 1F0T 20868 OF p ZIDANE , WKAR An Z p, ATA? HAT 
Br NER , & tek B1/pB9J LEE TARA AB, Alt, TIRA An / piä 

FAST 124825 ( T2.root ) „ ÆI , Rip = 1000, n = 1 000 000Em = 

100, RRERAKO., 100 000 (1 100 000 = 1 000 000 + 


10071 000 000/1000), 


BB FERIE EX TUBE , MBETE SE ARANA TANIA. FER , Riz 
JÄR treeMatchijijim[9T2R9S2iBmifisa. JAM, SSRS , IIR 
ERA AIDA, ÅRERNE SIX KIEN. 


GUADA, ESS, BADET , EMBERE , tBAJBELLIEJ 
RAB. DABA TRABA, UNE AE atte ea AIST 
BYTE), ED ATS AS TA. X ERA AENA BEHE. 


4.9 SÆR NE, APERTURA 
(OST MARAT ANE. ER, SA ETS MT MAR EKN 
ikr, (545) 


fii 


PER Þa AR 


BB231 NR MOLAR , RARER ? 


FEDME F , PEMS aire. 


BAR FÆÐI AR, HARRERA ALERS 
SASH , A SENT SRI. ER, MERE, 1182359] 
ARE. JTA ? ANSER REMA Mia + 15ifla - 145 (BA 
CAUSADO), SEBA (AHJAR TF sum. 


120, isum = 5, DIS T4 : 


p = 12, 3) q = (2, 3, 942, 6} 


ARRE + 385 FR, Sell oL ear, Bs, BI, 
FR AASE TE RATE FJ RERJERTS, 





å 2 : ET — EAI ME 


ME, MIREI MER , HEAD ? EDGE , BAT LA Fi 


Z, IE MÁ, Ieee "ET MARA RIAL. E, FAI] 
IBEX Mas OMAR EINE , MÆRE IX TÆR 


e el kee . 


ATAR, MER rot ME AS EEN, DEG XS 
SARI , Hnälroot , 158812 CA WEEK, Cf FIRST 


sumi} , gif JEUX ERS. 


1 public void findSum(TreeNode node, int sum, int[] path, int 
level) { 2 if (node == null) í 3 return; 4 ) 5 6 /* HBH ANE 
44 */ 7 path[level] = node.data; 8 9 /* SHEI sbb sumB ges 
f$ */ 10 int t = 0; 11 for (int i = level; i >= 0; i--)( 12 t += 
path[i]; 13 if (t == sum) { 14 print(path, i, level); 15 } 16 } 17 
18 /* ÉXILERZ MAYER */ 19 findSum(node.left, sum, path, level 
+ 1); 20 findSum(node.right, sum, path, level + 1); 21 22 /* Mig 
HR BIR. PERD A EINA, 23 * Hl ARJO] , (Bix 
AMEÆ NTE */ 24 path[level] = Integer.MIN VALUE; 25 } 26 27 
public void findSum(TreeNode node, int sum) { 28 int depth = 
depth(node); 29 int[] path = new int[depth]; 39 findSum(node, sum, 
path, 0); 31 ) 32 33 public static void print(int[] path, int 
start, int end) { 34 for (int i = start; i <= end; i++) { 35 
System.out.print(path[i] + ""); 36 } 37 System.out.println(); 38 } 
39 40 public int depth(TreeNode node) { 41 if (node == null) { 42 
return 0; 43 } else { 44 return 1 + Math.max(depth(node. left), 


depth(node.right)); 45 } 46 } 


BA , XSAN MASARE (BRER NT) ? Rare , BA 
Paseo SALE (|) "L" MEARNS). RATTLE SÆI (n 
log(n)), AARHAn Mam , FIY NR, SER log(n) AUT FE. 


RAÐA , MATARO , Bli SARPSINS, HA, 
Ær E tiina. 


1 * 21 + 2 * 22 + 3 * 23 + 4 * 24 + ... d * 2d = sum(r * 2r, r from 


@ to depth) = 2 * (d - 1) * 2d + 2 
n = 2d d = log(n) 
itt , 210g(x) = x, Alt, 


O(2 * (log(n) - 1) € 2log(n) + 2) = O(2 (log n - 1) * n) = O(n 
log(n)) 
RARA, TES HE AWSISAREAO(log(n)) , AAA SEE 


O(log n)X , MEIA APA path A AI ( A] N30(1og n) ) . 


9.5 (VERF 


5.1 ER N32UAJE2INEM, LIRFTELRUER SG. MSA, RM 
AN , ESMANN , Size, (REM EI EL , BEDE 
M-10011 , BBAJFNiZBÆVTSAS MY. URU , RJAEMMI = 340i = 24016 
m, AAAI LIE PM. MANA: N = 10000000000, M = 10011, 
i = 2, j = GHH : N = 10001001100 ( 56 ) 


RA 
NR 4373 —ÉÁAZE UR. 
INFRA LIS. 


XJMPA Ee ERE, SJAAD. 


AĦMSN, 


Sri RRS. VN ? IJIET, JA 
iz |HJR9fu73e7h , SYBERG. REEERE , ARE 


AFAN , KAFE NED. 


1 int updateBits(int n, int m, int i, int j) { 2 /* OEIL, BEERS 
ERNFIŻZIjAJAZ 3 /* FÅ : i = 2, j = 4. 18197J11100011, 4 * ¡ARE 
DL, AIS RAS 5 */ 6 int allOnes = ~0; // SEF ERRI 7 8 
// ENSIA , HERO, left = 11100000 9 int left = 
allOnes << (j + 1); 10 11 // Si ED , right = 00000011 
12 int right = ((1 << i) 1); 13 14 // Bilibino ESA. 
mask = 11100011 15 int mask = left | right; 16 17 /* 5BR(VEjENRI 
fiż, Als gm HÁ */ 18 int n cleared = n 8 mask; // RJE 19 
int m shifted = m << i; // fm SI NÁN{UA 20 21 return n cleared 


| m shifted; // PEA TUE E, få ! 22] 


PARKA (OS UNE) , SUVS. A 
N, Ævi A UO NÆR. 


5.2 LES Ford IBIS ( 400.72) , Fl double , FECA THI 
zm. URIZSFT 2 LI PRI HR , WIFJED “ERROR” , (5856 


HERR, ARRE, XENA dona THEN. 


Ei , lll SF næ SAME, = 
Zug, 1012387 UDF : 


0.1012 = 1 $ (1/21) + @ $ (1/22) + 1 $ (1/23) 


STEREO) FELIX PEEL , MBAS AKTET KALE 
SET "Rey" NEEB , EN : 


r = 210 * n = 210 * 0.1012 = 1 * (1/20) + 0 € (1/21) + 1 * (1/22) = 


1.012 


Ar >= 1, Fn, AMES DATE, RTI LU Ei 
EM. 


1 public static String printBinary(double num) { 2 if (num >= 1 || 
num <= 0) { 3 return “ERROR” ; 4 ) 5 6 StringBuilder binary = new 


H " 


StringBuilder(); 7 binary.append( . ); 8 while (num > 0) { 9 /* 

REKE ER : 32% */ 10 if (binary.length() >= 32) í 11 return 
"ERROR" ; 12 ) 13 14 double r = num $ 2; 15 if (r >= 1) { 16 

binary.append(1); 17 num = r - 1; 18 } else í 19 binary.append(0); 


20 num = r; 21 } 22 } 23 return binary.toString(); 24 } 


EARAIL , ABS LATEUR , KKI TS 0. SEL 
K , Sage, 2506 , MILE. Fëmmen FIXME. 


1 public static String printBinary2(double num) { 2 if (num >= 1 || 


num <= 0) { 3 return “ERROR” ; 4 ) 5 6 StringBuilder binary = new 


StringBuilder(); 7 double frac = 0.5; 8 binarv.append( ". ); 9 
while (num > 0) { 10 /* i&XEIKEE ESR : 32 NFR */ 11 if 
(binary.length() > 32) { 12 return “ERROR” ; 13 } 14 if (num >= 
frac) { 15 binary.append(1); 16 num -= frac; 17 } else { 18 
binary.append(0); 19 } 20 frac /= 2; 21 } 22 return 


binary.toString(); 23 } 
PMA Ma ` NEA, MEK SBA HA. 


IAEA WAX, ERNA, HEAP 
SCAT Miz. 


5.3 Ae TERA, He ER bl RHRIBJAT ÐA, BX ABS 
(NEA, AN). (56%) 


RA 


IX NSBS, DIE, (EM FARISWIGHRA. ÆR BAHANA 
ET TEI FRAC L. rä ALAI, MIKE IR FARA. 


Gest 
AA : TEnBS tieren RN IEA 


IN, BEES MCAS. AÉ, (ETALE, MARA RAs 
Ne? SR ! 


FHSLMgetNextAJ CIE, A hægetPrev, 


(REA: BS — T CABE 


Be RA CEPS a ATA , ASTER NUE, LAZY 948730] , 
TITAN : 


11011001111100131211109876543210 
BAR TEA A (HZFEAÀA) , FES LAS MFA E. 


FER ` hæ NORIA AUR, BALI A 18958730 , liżjmożjitt 
Fi. Gi > j, næ; Éi < j, NSR. 


AMS LA FILA. 
AIR NOGAL, HUE NERE 90. 
HATS, HU Bez Dk ep , X PF phata <, 


FRIENDS NEGER , SABIA A, KIREÄ, HERRA 


KAN. 


Homa, K EM DE be, AEAF RH, fotu Tele 
MUS. A, RAE RSENS. HBX MuðiofFp. 


ĠIR: BRAD, FEI 
11011011111100131211109876543210 


YÐR STA (BÆ , DEPT N , PT. BAER 
BØNNE, FER. 


a, AÐA SU, Rh, OREA, EIR. HE 
THE ATLE , AÐAR 11800. 


BBS SAME, EPÄ „Slip (DAS, ARK 
ElÉc1-141, Bien HIVE, c073p373 087 2 


NES E. 
ZO pa hus, APRA, cd = 2,c1 =5,p=7 
11011010000000131211109876543210 


FIRMADAS, FENE— NER , HAE ERAL, MiHEREpTO , 180240 
F: 


a = 1 << p; // eck. ERGO b = a - 1; // HEH, Em 
p^1 mask = ~b; // BIRNI , MHERpTO n = n & mask; // inr 


ERR 


IB 

LA, RAHA : 

n &= ~((1 << p) - 1); 

25283 : [alificl - 1/1 
11011010001111131211109876543210 
ETEPHJAENeL - 141, (GEE : 


a = 1 << (c1 - 1); // ci - 1731, ERIZ b = a - 1; // (08 Ni 


ci - 18912791, RRA n =n | b; // fefueslfuci - (ASA) 
Ra, BBA R l 

n |= (1 << (c1 - 1)) - 1; 

BIE, RSA PAF, 189180 AB Aa aN. 
getNext ÁISE RIBAN : 


1 public int getNext(int n) { 2 /* jtficofilci */ 3 int c = n; 4 int 
cO = 0; 5 int c1 = 0; 6 while (((c € 1) == 0) 88 (c != 0)) í 7 
c0++; 8 c >>= 1; 9 } 10 11 while ((c & 1) == 1) í 12 c1++; 13 c >>= 
1; 14 ) 15 16 /* SBR: Hn == 11..1100...00 , BAMSE BAAS , 

17 * HA NEBE) */ 18 if (cO + c1 == 31 || co + c1 == 0) { 19 
return -1; 20 } 21 22 int p = cO + c1; // EJ. dEĦBFEOHJIZEE 23 
24 n |= (1 << p); // Sema, Hee 25 n &= ~((1 << p) - 1); // 
pa HARA 26 n |= (1 << (c1 - 1)) - 1; // HFARÆN(c1-1) 


M 27 return n; 28 } 

ERY FIA : RAI NBU NIE 

getPrevAJEMT ji S getNextRSAETSTRIDL. 

itÉcoflc1l, FB 1ÆRBÆIAINE , co KB FE 1897775 EFRON NE 
KRAJ, JHEEIT og. UE Hp = cl + co, 


up ins 


Lá MAP , JANA + 111. 

EÉ IRAN , M22R313(v08(Up-155 , Soll JE LI ME SÄ. 
TEA TER. 

RL: WAM ,p=7,c1=2,c0=5 
10011110000011131211109876543210 
ZO. 3 AULA AS 
10011100000000131211109876543210 
EMMA BAT : 


int a =>0; // MAWS int b = a << (p + 1); // (UpAAWMAMA 


1, /EPRp+10 n & b; // JH(V0FÐ(Upjá = 

DIRA: TEZSSBIUBIpRUTS JACA + 111 
10011101110000131211109876543210 
FR, p = c1 + co, Allt(c1 + 1) NIMISEN (co - 1) 9. 


int a = 1 << (c1 + 1); // fY(c1 + 1)791 , ERJ int b =a - 1; 
// BA), FER + IM int c = b << (c0 - 1); // c1+1 "1, FER 


cO-170 n |= c; 


getPrevAySCUM CEA FAT. 


1 int getPrev(int n) í 2 int temp = n; 3 int cO = 0; 4 int c1 = 0; 
5 while (temp & 1 == 1) { 6 c1++; 7 temp >>= 1; 8 } 9 10 if (temp 
== 0) return -1; 11 12 while (((temp & 1) == 0) && (temp != @)) { 
13 cØ++; 14 temp >>= 1; 15 ) 16 17 int p = cO + c1; // RA. AEH 
FIVE 18 n &= ((+0) << (p + 1)); // luoðllupisð 19 20 int 
mask = (1 << (c1 + 1)) - 1; // (c1+1)M1 21 n |= mask << (cO - 1); 


22 23 return n; 24 } 
BAR : RE NY 


UR co REI, 1EH BOA SE DIAM, MEp = ce + ci, + 
EAT Tof 8T AER DARIA R. 


Upi. 
ol piss. 
Tetuesfuci - 1831. 


RL. 23 ARMIA , 151850891 (SEP NER) , GEL MIA, 
FEB LENS , Sp 1, Rp Ne. FAT ARA ARÈNES 


IRo 


n += 2c0 - 1; // 15HeF2051 , Ep SÆL n += 1; // PME, A 
J pii 731 


RE, HEARTS ES , UT: 


n += 2c1 - 1-1; // JEmebttic) - 170871 

FAASA : 

next = n + (2c0 - 1) + 1 + (2c1 - 1 - 1) = n + 2c0 + 2c1 - 1 - 1 
IMI Dee Z METR , REA MUERE, fORSERTMRIEÉ. 


1 int getNextArith(int n) í 2 /* itAceflc1, IRZBJ_ Å */ 3 return 


n + (1 << cO) + (1 << (cl - 1)) - 1; 4) 
AÐA ` RAI TE 


MURCIA REEL, oÐ &7JeB8yfuBg NÅ, Wp = ce + c1, BUTHI 
fi9getPrevEeJ IEA R. 


PEZ, 
ADRIAN 


ATOUT - 153, 


TIKERARAF AMI. HEEN , EREN = 10000011, icl = 2 


n -= 2c1 - 1; // JEBAĦEFEL , närjy10000000 n -= 1; // ElttirEeo , n XH 


01111111 n -= 2cØ - 1 - 1; // ÆRA (c0-1){M , ná; 01110000 


ASH : 


next =n - (2c1 - 1) - 1 - (2c0 - 1-1) =n - 2c1 - 2c0 - 1+1 
FlgetNextArith—ff , SNERRE : 


1 int getPrevArith(int n) í 2 /* it&cofic1, ERZRBU—% */ 3 return 


n - (1 << c1) - (1 << (co - 1)) + 1; 4) 


K)! AK, FEN , KÆDES EH FARER, FOSS EN 
ATIF BIZ F. 


5.4 JIERĦKAB((n 8 (n-1)) == O)IVEMMÈNM. (58560) 
RA 

Fell ET LAS HÆRS NED, 

1. (A & B) == e&t As RR ? 


SEE, MB sær {us Ars Að, Eb, 20F(n 8 (n-1)) == 
9 , MlnFIn-1 72 SHEHI. 


2. #Etkn , n-1K HAE ? 
HEF TRA (HA), ARSEAR? 


1101011000 [base 2] 593100 [base 10] - 1 - 1 = 1101010111 [base 2] 


= 593099 [base 10] 


S25 NØT, SEET Salt, IURPIRRVIVJI1, WE e, F 
Fe, UREO , DAME “fa” 1. Ak, Së AMES AAA, 144 NYMO 


A1, HÆKKAÐ > NERO , Æ, 


A E , n-18íRlgn , RAisinreifthuttetn jk). nb MS lg TEN - 184 
z5390 , ROT : 


if n = abcde1000 then n-1 = abcde0111 

ABA , (n & (n-1)) == ORRRANTA ? 

nn - LE AAA, Den) AR : 

if n = abcde1000 then n-1 = abcde0111 

abcde WERI , Pz, nv e00001000 , ALL, ug 2 E, 


RE, XNA EY : ((n 8 (n-1)) == O MENES AFK (KER 
ENXEĠJJO), 


5.5 Ho TAÐ, MEAR VM. , GEAR, (3575) 
RA 

EN, SUG, DRAM, MUSIKIÄKÖIMA 298 
BRE As, RAE, ER (XOR ) BRER. 


EER FAIR , DRAMA 189. Alt, SAMBA) 
NBA, REI RABBIT, 


1 int bitSwapRequired(int a, int b) { 2 int count = @; 3 for (int c 


= a ^ b; c != 0; c = c >> 1) { 4 count += c & 1; 5 } 6 return 


count; 7 } 


FRCS RAR Ma S , Más, LEMA TAI TR 
TE, REĦERIKAWIL, (Au, FORSINKET SE 
FLO. SIE: = c & (c - 1) ARCA EARL. 


BEAST 1x 173i. 
1 public static int bitSwapRequired(int a, int b) ( 2 int count - 


0; 3 for (int c =a ^ b; c l-0; c = c & (c-1)) (4 count++; 5 } 6 


return count; 7 j 


XI ea RESP HA cle. WRC RMA , RJAR 
ILE, DEX NU EA RARE. 


5.6 fmt RE, HRSA AA (EAS (IAE, 
(10501308 , (4251133048 , MILE). (5570) 


REA 
BRØRIULNAÐ , Hm Ieren, FEN HÅ 


II, WERVÈEE , MEDIAS. BA, ARENA DIAREX MIE) 


æð ? 


Sei JRI GSC MR: JERIESSUU , FAEERE. BINGEN NET AÐ 
AA ? 448, ĦRIJFILLFR10101010 ( Blloxaa ) (EASA , AAA , 
FHS CINTA , SÍa vNu. ISTBŻUU, BLADER. RE. 
RAVE EINAR É HAK MÉ. 


HMMA SSRIS AMA F. 


1 public int swapOddEvenBits(int x) { 2 return ( ((x € Øxaaaaaaaa) 
>> 1) | ((x 8 @x55555555) << 1) ); 3 } 


EE Java MÅLMANN. MERECE, FEE ENTEN. AU, 
EGEDE FER, 


5.7 HAT OR NAAA, (Deh y —", EX NET , RA ARF 

TIIVISTEEN EMI RMS. HYK, SAAN ICA SLIT , HE— 

HJHH SERA MAL HEY , ZRF EREADER. 855 
(SER HAR NERE. VMEINATEO(N) HEIME ? (585700) 

KETÄ 


(Ra RENT ETA SUA ` Sæ logn , KRR NIS , ERV 
KER. (GIERENS , BRIS SUE , ARSOÐINRIÐTFI ( Bln * 
(n + 1) / 2) TER. MAA eA NABER. 


FFR Æ, KITEEN AN HET , KOBLE, SEILER TL 


XIE AAA TANIA In length(n) , KMlengthynhagbiMu. CCS, 
length(n) = log2(n) , IE, ĦUIEKINMIENEJJJO(n log(n)) „ JEE l AB 
A, Seti iz AME ? 


ES, Sell Jo] ERMUA, AIS ERR AS MUSE. 


RRA NESS Al ( ----- IRISDEREJABTÀX) : 


00000 00100 01000 01100 


00001 00101 01001 01101 
00010 00110 01010 
in 00111 01011 


RRL MS SERIES RU. (iof FLsB1) þik. oz neh, À 
NASA , Dien DES) ` Er HER, Wong. EE : 


zin $ 2 == 1, Mcount(@s) = count(1s) fin % 2 == 0, Mlllcount(9s) = 1 


+ count(1s) 
HIEN , count (Os )MIEÄ IT 863 count (15), 


Mir, RES, 5 EBORE VES 


n % 2 == 0 count(@s) = 1 + count(1s) n % 2 == 1 count(0s) = 


count(1s) v % 2 == 0 LSB 
1 


(v) = 0 STORE, count(@s) = count(1s) ERNÆRER. count(@s) Ah 
F count(1s) v $ 2 == 1 LSB 


1 


(v) = 1 BNR. count(@s) > count(1s) A TIRER. count(0s) > 
count(1s) 


ALL , 4[]ERcount(0s) <= count(1s) , Jll|v73/82& , UIB count(Øs) > 


count(1s) , Uv H 232. 


BBZ , RAIN ZM P— MIE ? IR IA RAS viis , PIRSA 
QO RAM ( HHcount2 E 98 ARAU POB PEN] : 


count2(0s) = count2(1s) Ek count2(0s) = 1 + count2(1s) 
IRA, Fifi TRI AES H vA ARAU ( LSB2 ) . 
count 

2 

(0s) = 1 + count 

2 

(1s) count 

2 

(0s) = count 

2 

(1s) LSB 

2 


(v) == 0 BOMBER. count 


(Os) = count 

2 

(1s) ĦTOMAŻER. count 
2 

(Os) /J\F count 

2 

(1s) LSB 

2 

(v) == 1 EMB. count 
2 

(Os) > count 

2 

(1s) ATER. count 
2 


(0s) » count 


(1s) 
len). Bl] LAS HE NHÈ : 


Æ count 


(0s) <= count 
2 


(1s) , MILSB 


(@s) > count 
2 

(1s) , MIILSB 
2 


(v) = 1, 


ES LINE LARM, ERAR , ANDE iO, MA 
LSBi(v) 0 El. Mn, IRALSBi(x) != LSBI(V ARES. toma, Av 
JAB, RA SZ , MULE. 


CR PEERS , MI(SSIVAÄTAIVAIA. ES IANA, KIJSEANMI, 


Alen / 20, een / 44, SS. Alt, MSS ÆNO(N). 


Fe TAT ASRS NIE. ER MAU. A NI : 


00000 00100 01000 01100 
00001 00101 01001 01101 
00010 00110 01010 
= 00111 01011 


Hcount1(@s) > count1(1s)HJAOLSB1(v) = 1, AE, HIFI ÍSíSLSB1(x) 
!= LSB1(v)RSZAX, 


00000 90100 91000 91100 
00001 00101 01001 01101 
90010 90110 91010 
= 00111 01011 


fi , Hcount2(0s) > count2(1s)AJAULSB2(v) = 1. Ak , FÊTES 
LSB2(x) != LSB2(v)AYENXx. 


00000 901090 91000 91190 
00001 00101 01001 01101 
00040 00110 01010 


a 00111 01011 


ID , EHcount3(0s) <= count3(1s)AJXILSB3(v) = @ MIL, RATE ES 
LSB3(x) != LSB3(v)BSZAx, 


00000 90100 01000 01100 
00001 00101 01001 01101 
90010 00110 01010 
ss 00111 01011 


BERREIR-N#G7 , IHEfcount4(0s) <= count4(1s) , KIIKLSB4(v) = e, 


FRIRATH(E45..SB4 (v) !- GDL E EE VARM. IREZ , 
TL fżilcounti(0s) <= counti(1s), KIIELSBi(v) = e, fini, — EUR 
AE, BIS VERUR 0. 


EA, ENE/REISÄAINV = 00011, 
RASKAÐ , RAAB WOE NEA , (RUSLAN. 


1 public int findMissing(ArrayList array) í 2 /* bit OXJAVTFLSB, LA 
HER, 3 * BHARA */ 4 return findMissing(array, 9); 
5 } 6 7 public int findMissing(ArrayList input, int column) { 8 if 
(column >= BitInteger.INTEGER SIZE) { // IASS 9 return 
0; 10 } 11 ArrayList oneBits = 12 new ArrayList (input.size()/2); 
13 ArrayList zeroBits = 14 new ArrayList (input.size()/2); 15 16 
for (BitInteger t : input) { 17 if (t.fetch(column) == 0) { 18 
zeroBits.add(t); 19 } else { 20 oneBits.add(t); 21 } 22 } 23 if 
(zeroBits.size() <= oneBits.size()) { 24 int v = 


findMissing(zeroBits, column + 1); 25 return (v << 1) | @; 26 } 


else { 27 int v = findMissing(oneBits, column + 1); 28 return (v << 


1) | 1; 29 } 30 } 


E 24402747 , INIESTA HARI. Ale, BiRacount1(os) 


<= count1(1s) ÆRU , ENO. 


5.8 8 G Rifi TEA, (bts ER e TL Let TT 
PE. FRASE A, Bwo meer (BI—TEBREDWEMIIE) , ARRE 
HARKER Er ECH, REI NA2drawHorizontalLine(byte[] 
screen, int width, int x1, int x2, int y), 88IMra(x1, y)8lga(x2, 
y ANKER. (58570) 


RA 


BN MARSA ES , Mx12lx2 , EES MAR. 
BXARTI , EIE? (RESETS. ) 


Beas , MRH, REEL (TE. REA 
screen[byte_pos] = OxFF , —XMRHEIKAE ETS. INA RAI FEN 


DEM, FJÆRE. 


1 void drawLine(byte[] screen, int width, int x1, int x2, int y) ( 
2 int start offset = x1 % 8; 3 int first full byte = x1 / 8; 4 if 
(start offset != 0) { 5 first full byte++; 6 ) 7 8 int end offset = 
x2 % 8; 9 int last full byte = x2 / 8; 10 if (end offset != 7) { 11 
last full byte--; 12 } 13 14 // RES D 15 for (int b = 


first full byte; b <= last full byte; btt) { 16 screen| (width / 8) 


* y + b] = (byte) OxFF; 17 ) 18 19 // BU E CAS AS 20 
byte start mask = (byte) (0xFF >> start offset); 21 byte end mask = 
(byte) -(0xFF >> (end offset + 1)); 22 23 // it æki AA 24 
if ((x1 / 8) == (x2 / 8)) í // x1fllx2fu Fla —Æ 25 byte mask = 
(byte) (start_mask & end_mask); 26 screen[(width / 8) * y + (x1 / 
8)] |= mask; 27 } else { 28 if (start offset l- 0) { 29 int 
byte_number = (width / 8) * y + first_full_byte - 1; 30 
screen[byte_number] |= start_mask; 31 } 32 if (end offset != 7) { 
33 int byte number = (width / 8) * y + last full byte + 1; 34 


screen[byte number] |= end mask; 35 } 36 } 37 } 


SNIÐ, AOS VAM SARS. BIRD, (RRS TEEN 
xD (UA ÆTI RAEPSEAULIKEIAA , TAES TAS IES 
(RIB. 


9.6 Få 


6.1 2015 , API RAA LIT NBJESAL, RR RRA. 152/ANIHIZJAL, zŠ 
ÍR SRS E , EAR RAP ? KENRER—X. ( 59 
A) 

RA 

ARIA, "DUR RE RARA. Es RA 


— ` 
AR JBE No 


ADA FREIA , BIO SUM EIS : RAS 
H, HER, RM TR, Al , WRB ae 
ZARIA, Matos JISFRISHJABI LA ? AS, KERR A. 


BA (EE EHS DU B ET EINARS , FREER RA ? [RISA 
BØR , HARARE. SUEZ, íss /2.17 „ 1970 
ME HRAJ. 15 RER. Ze ARRA P< I 


ERA AED ALTA, AEREA, BBA, MEE ISE ? 
REE EIE. Q[ER203FR4818520 , MIRRISEEREJJ3 151, MRAR 


ABE, ASG BSA3.258, KEL RRA), 


PR HAI, RIISAT FU” EE. MERE EINE ZR 
Bl) , PES RARE , eu SH, Te BA ISSUE RUZSAL. 


REZAR ADA ARADO, FREE TSA ` ERRE ALTA, M 
TREN PAA , MEINA , MILE. RÆ , WEES 
EHEJJ21050, (1 + 2 + ... + 20 = 20 * 21 / 2 = 210) , “SWS BS 
VEXHSHZ0.153H9297L, 


ZOKRBEJm S FJ HA (weight - 210 grams) / 0.1 gramsí8 ti, BIL, FER 
AFMSEE 211.350, WHA JA 


6.2 AN8x8HE , HJ, ANDROS. eu KS 
hå, ABA. BAA am te A ? BEAR 
AE ( 20504) , UERITAS ) „ (595) 


RA 


ES, UF SI. RAA, 2U864 738 , (BRAHAM 
RE, RIRE THÉ. STARS RE TE N AA , XIIE ? 

SIN BBA ER UT, MEAD, ALAR OBES 217. M 
EE ECG eg SS 317. 





Blt S(T, CARESS NAT. TELE, PRU, 
TEA FATÉ She. 


HS , BP BIE ET ERU IT ATI. EEN 
18. BBA LANDE (ARE ) ia, HERR F3o F8 BUS 8032 
SABIAS. 7373 6 UE , RARER ERI N3OtKIRI32NA 
få. 


MARA FAS ER ESS TP AKIN TÆ. Bb, 312 skl rát 
31 NAF NER. Al, MER 830 NERSTO2 NAS , PALA, 3112 RE 


SEE NERE. 


6.3 BANG, 2::823807J5 S Br. (H): 15 H=0.946H , Kl): 1FBX=1.136 
jt) 1033556, SKÁRRI (BEEM ) SARA Ki 32M. 
RSK GER, DRE RAR, RARES HE 7K. (5859 


A) 
fii 


Re A a EK RIÐA , FILMS 
FRI TRS : 


sæl 351% ithe o Kims SKE 2 3 Bóka BII KA Skr e 
2 HSK BANKENE 5 2 KR Stika 4 3 H5É 7k Ak 


Ku 4 face | ERE545 NM. 


ER, I EJ MAE SSeS SHB tA RE 
KAKI BAR (BRISA ARAS), Kilmer AMBITE 
FER, SAKAÐ CE ) ZAK. 


6.4 HT S. ECES ÆRA, BARI NPS ES ÆSENE : PAHARS 
ABIERTA. HR MM BVBESNEIA IRI 
BAB , MERCH (AMABA EA). EY, (810185 LAKES 

> ÆREN, RAMA TA AIRE. MA ARBARA 

ÁRINI ? ( 590 ) 


RA 


TAXAR. BÆX NB E—HBnA , ShcA BRS. HMB 
F], c > 0 


*1. "Ehe 1: HBS—AJZISRRESR* * 


(5 LATE ÀŻBEBBERAJ , ERRRHSRULAPUREXUEE ZA A SHARES. 
ICE NS a EERS. BI, fé 
SARA WEH. 


2. (c= 2: Hemmen 


PINAR ANSETT SN (BEA ER, eS, & 
Rc = 1, BATERIA RNE BD. Alt, AMS NRS A MES 
E, ti ERE HC = 2, HHS BE GÆREN. FE, PA EARRESR 
ARCE Dee, 

3. he > 2: fn 

BARBA, RITE HASAN. MERC 3, BA, D MAGE 
HIRÐ 223 AIRE. MIRAMAR, PAPA SEE 


D. AUG, MRS SÆ Sam. EE VERISA ABE EMC = 3, 
Ax A Stee Hee, IM SE SKRED, 


ib , EÐ MER. FALL, RE AE TERESAS , VASER 
BASARKAR, BAYER EF. 


6.5 HREINNAR AMFÆNERESINEEN TX , SEMSE. EAS 
NÆLA FAYE FIR de, 212/1058 , AREAN, HEXEZ!IÉ:H NME 


AJAS, (595 ) 
FER 


RIRH , Ait ANNÉE (Egg 1) , 5352 (Egg 2) SRE "RAT — 
BR MAZI), GEIER ( MEIKIJEISISÄI ). Bil 
20, FIEÆIMSEFN ORT Nada, (MSI FARIA S , BRA, EIR 
MT, EMMA 12. 137114 35 PIŻ, 


Biker 
E, IEĦ TINA A10 ETAGE SER , EEE, SS. 


MRE RI NE ( 102 ) PARET , BA, DSE. UGE 
BR AIF (1002) AE, BRÁ , RS EH (10, 20, .... 90, 100 
B, SOROR). 


BAA , ERIRE (læs. NAT "AEE , LE 
IRR NOBIS. 

3l JR E RET ADE ANITA , HHS , Milt MAREK 
KÐ MAA TRIS A 


FO MISA TAMA , TSA ARUN ES EKNE, STET ARS ES 
HE, RENS ELEMENT PETRI AJ. 


ARNA , FASE1ZHI X, 158289 UV. 


Alt, FERGE, ANZI EE TEEN NEIL. ID , 817581 
SoM 20F14È MN, Ra M30 ÆI FE, WEES ÆR EH. FER — 
R , FRIDDE 2 FEBS APE SR. HØRER , Bel MSI MSI ÆÐI 
PIŻ, 

ERICA , SSRI Xa NN, HERE HÄNNX-18E.....B231XA100 
Ex. 

KR CSN + (X-1) + (X-2) + ... + 1 = 100, 4838] (X + 1) / 2 = 100 
-» X = 14, 

dell H IA ERA, ÅRENE, RARI, (KISSiä , KER NSSSJ314 
Re 

TERNAL ITS A/A MARE, DÉMARRER ERIE 
UL. o 


6.6 RE L88100 NA FÁNA, ANA RIO MESETA. FE, EX 
HMEFAL 0 AR, EE), BEIRRINKUIKSSNETIITKS 
( tke LATEST, BJIARISE ) , FINERE ELG , (Si 
EC , RDA SEI NARF METAS. 81002 ERA, RRS 
100 MEFAIHRRÉ , CEFALEA ? (B59 ) 


fili 


EIKA IR , PAWS eA E DIRE AAT AVA. KART 


FEMTE FETES, 
1. [58% : HEFTE LAGU ARAS. (AFRA) 2 


nn NAF (ODE ) TURCA. BRER „tf 
ISBĦEBI, 3. SAILS AIK. 


2. OR ` EAN EE ? 


MIRRA FA OEA) JÐ, MMA FÆR, TPJ UB NAF EF 
K, FØR AF , WASTE. 


3. [98% : xf TARA STEN ? 


As MIX AMB. HERKUT fn E FE Box, PRO , SU 
n/336 , WAFA ER : (1, 36). (2, 18). (3, 12). (4, 9), (6, 6). it 
jm, (6, 6)H3)/RÉ-NAS , Alben AS Maa. 


4. OR : BEDE FDA ? 


—A81e72525E732X , OT lu (1. 4. 9. 16, 25, 36, 49, 64, 81, 
100) , MA, AIO : 


171, 2*2, 3335. 23:45. 10719 


Alt, SAHB10 NEFEFÄK., 


9.7 HF GU 


7.1 AB MERE , FEM Am (tit FP. bui: AER NE, RRS 
D. GAZ: REFINE , VAR, Wp SR PATAS, MlpEJ(E 
AZON , Ase HAA. 2 ($8637) 


cuir 


FA 

BĦAL, Sell JR] AES , EKS Sty ARE, 
1. SD AL : 

TEEN , SIAP. 

2. BASEUAZBJIBUE : 


&s(k,n) IINR Ts ER TRAN , STUA AIDA R is Moin 
AYES, ROEN : 


PARE) =s(2,3) +s(3,3) 


<< PAAR : 


s(3,3) =p3 
<A : 


PCSI, VRR , BIRÄIKT) + PEL SRI, BURRI) + PÓ BURR 
RH 2 BRIA) = P * P * (1 - P +P * (1 - P * P + (1 - P) $ 


P* P = 3 (1 - p) p2 


RAMAN, HSE : 


= p3 + 3 (1 - p) p2 = p3 + 3 p2 - 3 p3 = 3 p2 - 2 p3 
3. TÁR ? 
Á p(Huk1) > p(huk2) , WZIAL : 


p >3 p2 - 2p31>3p-2p22p2-3p+1>0(2p-1)(p- 1) 


> 0 


AAA MA, p < 1.44 p - 1 < e, EX 


2p-1«02pc«1pc«.5 


rk, É p < .5, MMA E p = 0, 0.5, 31, NU p(FtiX1) = 
P(DUŻ2) MARE, AS. 


7.2 PED aka Tee A. RS AT , FAR 
a= RSS ÆSA SS IS FR 

RS SES , ME RBR TERE. Sæ: En 
ANRÍÐIN , KEANE. ( #63 ) 


SH REE MARENE. Alb, 00 RACER BUTE 
£ , lás 7919817 (IRERE ) . ETA LAS HAVIS 
BR, AS. 


SRE NS EET, HARAM, ENTRAR EAS : 


p(IRATET) = (2)3 PORTER) = (12)3 p BAB) = (1⁄2)3 + (1⁄2)3 = Ya 
PL, MER ME VT [=] ET ASH : 
p(Ñ) = 1 - p(B) = 1 - (1⁄4) SA 


AIR Bo NARS? , F4), BANER ALARTE EHE 
AAJA , BAHA 2nRRIE AR. MEL, KEA : 


P(IRATET) = (Y2)n PIIRSI) = (%2)n p( BAR) = 2(1⁄2)n = (Y2)n-1 p(RI 
jä) = 1 - PEA) = 1 - (%)n-1 


7.3 BEB Yin LAR , ÆSKER. (6370 ) 
RA 


Ik IRE RENNES : FRA ælt A ? RA REALE ? X 
SA AIS SIREN ING F. 


TÉL MEG : 


FOG (MERO y BAS), NAT RA; FATALE 
AS. 


SS , KASSEM 


LEMEN, REBAR. 
SN Cu 


1 public class Line { 2 static double epsilon = 0.000001; 3 public 


double slope; 4 public double yintercept; 5 6 public Line(double s, 
double y) { 7 slope = s; 8 yintercept = y; 9 } 10 11 public boolean 
intersect(Line line2) { 12 return Math.abs(slope - line2.slope) > 


epsilon || 13 Math.abs(yintercept - line2.yintercept) < epsilon; 14 
j 15) 


SANAR, sit TILA. 


Stæ, SA , AAR. HE SEN 


AR, SRREAS B AIR E. 
REST HE nade , (LETS ER 


EIA URL EX. MESS , KARE , OWNED 
Ê Vie MES, HVAR. 


FERRY HEB EE. 


SHARAN. YO AE , EMAEMA 
(Exe & RM ( 81 Ef HBJepsilonff). 


7.4 RETA, SUENA. ts, REIS. (663%) 


at 


cui 


FA 


Lið Ra MIENTO, RNA , X 
A MAR ( MÄESSÄ ) . 


1. ME 


EHZ BEINET TIR ? XN SERBS, uña - biRa + (-1) * b 
—HE. AU, RUE, SERES (+) , AKA 
(negate ) ÅREN. 


1 /* ESTAS, ASHES */ 2 public static int negate(int a) í 3 
int neg = 0; 4 int d = a < 0 ? 1: -1; 5 while (a != Ø) í 6 neg += 
d; 7 a += d; 8 ) 9 return neg; 10 } 11 12 /* PRAYER , 
SIRS MSE */ 13 public static int minus(int a, int b) { 14 


return a + negate(b); 15 } 

EEA KIR , RAS LEMA. 

2. RA 

IA IRI pes TA, ab BCS a DIN, 


1 /* Jahir , Mab */ 2 public static int multiply(int a, int 
b) (3 if (a < b) í 4 return multiply(b, a); // Eb < a, BASH 
Ħa 5 ) 6 int sum = 0; 7 for (int i = abs(b); i > 0; i--) í 8 sum += 
a; 9 ) 10 if (b < 0) { 11 sum = negate(sum); 12 ) 13 return sum; 14 
+ 15 16 /* JRISIKENJIE */ 17 public static int abs(int a) í 18 if (a 


< 0) { 19 return negate(a); 20 } else { 21 return a; 22 } 23 } 


ft ER fear , S^ US ZE, HÆNA. ERÄ, WE 
sump S BIEfAS— F, BIL, sr E EXA FE : 


multiply(a, b) <-- abs(b) * a * (-1 if b < 0). 


FRASEN f — NBA AJ ab SERA. 
3. BBA 


TER Fe. FR MERA, MATES REN. ARE LAIRE AR 
multiply, subtractønegate&$FjscHldivide. 


MAATE = a / brRB9x, BRA, ANER , alx, Sa = bx. 
WAR, 2109328, IX NERA LA LAILA SI. 


FAT Int Brel RAMO, HEBE. XUMOERIRN , Heal BIA 
multiply MS BAÐI. 


NA KAKA = xb, 18bSERSEMESISE)a , MRA, b 
SB PEMA SES BE. 


IN, af E BEIM DEZIR , SIKRE. NOME KSEE , ASKER 
MAR REA (floor). 


REX MARSH. 


1 public int divide(int a, int b) 2 throws 
java.lang.ArithmeticException { 3 if (b == 0) { 4 throw new 
java.lang.ArithmeticException( “ERROR” ); 5 } 6 int absa = abs(a); 
7 int absb = abs(b); 8 9 int product = 0; 10 int x = 0; 11 while 
(product + absb <= absa) í /* (jaita */ 12 product += absb; 13 
x++; 14 ) 15 16 if ((a < 0 & b < 0) || (a > Ø 88 b > 0)) { 17 


return x; 18 } else { 19 return negate(x); 20 } 21 } 


RIER , MUERA NLA. 


PER AIR AAA , IS SBS Jp , IXAMRER. ict, Fré 
(FAY ) il. ASAI EAUX | 
Hi EXAM E LIÐ AR RES EH AAA. 


A 08165 ST a |: 
JJ. WARD, MRSS BIBnegatej3hs7tH> , BSR EAS , 
FRA E URBES Bc Tk. 


ENE Ju MRa TERRI , tERIŻIRiżazttbi. 


7.5 HÆF, AAN, iki FÉES BB NE RENTE 
D. RÆÐI E PARI SO, (93637) 


RA 


Zen BU , AUBES—RAP—R "Sc" BUENO. RR ERR RENY 
FKE 2 JR ÆR EES mes ? JBE, , ABA RSC 226 ER , LUE 
FATA FAR RANI ? 


HRM rassa , AIX BRIX : (GEI COMTE 
EIE HII EL. EMAR , MZ SR 
EG NETT HANE , IK NEI HAIDER. KURASIope = (yl 


- y2) / (x1 - x2) BEER, UA URA , MAELAEI XK 
E RTIA Fa. 


Æ NAAR, (Riski (o, Ø)VFÆ EH. 


1 public class Square { 2 ... 3 public Point middle() { 4 return 
new Point((this.left + this.right) / 2.0, 5 (this.top + 
this.bottom) / 2.0); 6 } 7 8 /* jælsljæfæmidif mid AVE Ssquare 1 9 
* AUREA, PREM, Mmidzfijmidi 10 * EH— 4 , SES ÆR 
square 1HJ 11 + W 12 */ 13 public Point extend(Point mid1, Point 
mid2, double size) { 14 /* FkiHÆ&Ezmid2 -> mid1B97J3[Í6J */ 15 double 
xdir = mid1.x < mid2.x ? -1 : 1; 16 double ydir = mid1.y < mid2.y ? 
-1 : 1; 17 18 /* fimidifllid2Bgx^4^mwHIS), AREA 19 * Stakk 
FÉ, ALC BE SANG 20 */ 21 if (mid1.x == mid2.x) í 22 return 
new Point(mid1.x, mid1.y 4 ydir * size / 2.0); 23 } 24 25 double 
Slope = (midi.v - mid2.y) / (mid1.x - mid2.x); 26 double x1 = 0; 27 
double vi = 0; 28 29 /* SUD (y1 - y2) / (x1 - x2)1 RAIZ 
(slope). 30 * jtik, AR “GEIR” (>1) , BASRA 31 * 152 
Mæ Dë rue Le / 218, FRE 32 $ EIR (<1) , BBAZEERBS 
REA ERE 33 $ miribgsize / 280/18 34 */ 35 if 
(Math.abs(slope) == 1) í 36 x1 = mid1.x + xdir * size / 2.0; 37 yl 
= midl.y + ydir * size / 2.0; 38 } else if (Math.abs(slope) < 1) í 
39 xi = mid1.x + xdir * size / 2.0; 40 yl = slope * (xi - midi.x) + 
mid1.y; 41 ) else { 42 vi = midi.v + ydir * size / 2.0; 43 x1 = (vi 
- midl.y) / slope + mid1.x; 44 } 45 return new Point(x1, yl); 46 } 
47 48 public Line cut(Square other) ( 49 /* ERD HA IBIBSJZER 
E OH DIS SDK */ 50 Point point 1 = extend(this.middle(), 


other.middle(), this.size); 51 Point point_2 = 
extend(this.middle(), other.middle(), -1 * this.size); 52 Point 
point_3 = extend(other.middle(), this.middle(), other.size); 53 
Point point_4 = extend(other.middle(), this.middle(), -1 * 
other.size); 54 55 /* fr tm, WARNER. eus 
VET EÄAIVAE, 56 + LRUSALARE PORN */ 57 Point start = 
point_1; 58 Point end = point 1; 59 Point[] points = {point 2, 
point 3, point 4); 60 for (int i = 9; i < points.length; i++) { 61 
if (points[i].x < start.x || (points[i].x == start.x 88 points[i].y 
< start.y)) { 62 start = points[i]; 63 } else if (points[i].x > 
end.x || (points[i].x == end.x && points[i].y > end.y)) { 64 end = 


points[i]; 65 } 66 } 67 68 return new Line(start, end); 69 } 70 } 


RS ASAD , ESRA Dinan ARAS, EROPA 
MEACNPOREA. FFÆLZE, RIM Mr HERA , ART 
VASKE, ARES , MF. SE. 


7.6 FÆTFEL, A ËR, GUIDE, (3635) 
RA 
lið ÆR , ELH , ALAR. 


EIST ee "Bi" —RIIRIKRJEZZ (BAR) , HARDI 
UE EE JI0(N2) Nk eg EE 
ZER. 





Fell VS BREI EET SE SRM 3, DR, 19E(x1, yl). 
(x2, y2) ENERET (x3, y3)El(x4, y4) NESTE. 


ERA IABIN, IBK a, HARI RAS RE 
IVA. MARIE | 


b, SPR NIGER. Ec, REX, BARBARA HEURE 
FI, RIIKKA BAS. Re, RIISETXHÉ (NK, ZETHE ) XIĦ 
RT, (DM E ERAI NL, BARA AS 
TEA NE Ree ERRAT RU MB (epsilon ) A. 


KIIRE , XKYSKEIl% ? KERE , HE VES 19%, JUVA 
KOBE. AIX, FAIL VIVA , HLSEINZÄARFl1ooredSlopeff 
ABU. ÅR, ZUERA RMS AJA, KISS NU : 
flooredSlope, flooredSlope - epsilonfilflooredSlope + epsilon, (SCH 
RIDE J Fr SRS 


1 Line findBestLine(GraphPoint[] points) { 2 Line bestLine = null; 
3 int bestCount = 0; 4 HashMap > linesBySlope = 5 new HashMap >(); 
6 7 for (int i = 9; i < points.length; i++) í 8 for (int j = i + 1; 
j < points.length; j++) í 9 Line line = new Line(points[i], 
points[j]); 10 insertLine(linesBySlope, line); 11 int count = 
countEquivalentLines(linesBySlope, line); 12 if (count > bestCount) 
{ 13 bestLine = line; 14 bestCount = count; 15 } 16 } 17 } 18 
return bestLine; 19 } 2@ 21 int countEquivalentLines(ArrayList 


lines, Line line) { 22 if (lines == null) return @; 23 int count = 


0; 24 for (Line parallelLine : lines) { 25 if 
(parallelLine.isEquivalent(line) count++; 26 } 27 return count; 28 
} 29 30 int countEquivLines(HashMap > linesBySlope, Line line) { 31 
double key = Line.floorToNearestEpsilon(line.slope); 32 double eps 
= Line.epsilon; 33 int count = 
countEquivalentLines(linesBySlope.get(key), line) + 34 
countEquivalentLines(linesBySlope.get(key - eps), line) + 35 
countEquivalentLines(linesBySlope.get(key + eps), line); 36 return 
count; 37 ) 38 39 void insertLine(HashMap > linesBySlope, 40 Line 
line) { 41 ArrayList lines = null; 42 double key = 
Line.floorToNearestEpsilon(line.slope); 43 if 
(!linesBySlope.containsKey(key)) 4 44 lines = new ArrayList (); 45 
linesBySlope.put(key, lines); 46 } else { 47 lines = 
linesBySlope.get(key); 48 ) 49 lines.add(line); 50 ) 51 52 public 
class Line { 53 public static double epsilon = .0001; 54 public 
double slope, intercept; 55 private boolean infinite slope = false; 
56 57 public Line(GraphPoint p, GraphPoint q) { 58 if (Math.abs(p.x 
- q.x) > epsilon) í // FRATAGE] 59 slope = (p.y - q.y) Z 
(p.x - q.x); // WAREZ 60 intercept = p.y - slope $ p.x; // FIH 
v-mx-bit fiviiitkib 61 } else í 62 infinite slope = true; 63 
intercept = p.x; // x4H#ËIE , AHR ZESA 64 y 65 } 66 67 public 
static double floorToNearestEpsilon(double d) { 68 int r = (int) (d 
/ epsilon); 69 return ((double) r) * epsilon; 70 } 71 72 public 


boolean isEquivalent(double a, double b) { 73 return (Math.abs(a - 


b) < epsilon); 74 } 75 76 public boolean isEquivalent(Object o) { 
77 Line 1 = (Line) o; 78 if (isEquivalent(l.slope, slope) && 79 
isEquivalent(l.intercept, intercept) && 80 (infinite_slope == 
l.infinite_slope)) { 81 return true; 82 } 83 return false; 84 } 85 


} 


HEEANSESØNNEE, BETERE, ROSEN 
FK. HIJAU ÆÐAN ( infinite slope) RIMER. equals NAH, 


VATERS SAF, 


7.7 HENNAR 483. 5. 7, BRI MA, REAPS ML. (5863 


A) 
RA 
ARE , MENS SKA RE a * 5b * 7c, 


FBI DEE, REE EC IX PEN BAK. 


3 


9 3*3 3 


15 3*5 3 


21 3*7 3 


25 5*5 3 


27 3*9 3 


35 5*7 3 


45 5*9 3 


49 7*7 3 


63 3*21 3 


HF3a-1 * 5b * 7c < 3a * 5b * 7c, (Alllb3a-1 + 5b * 7ToVÆR EFN AI 


TAMIL. EE, Të Itten HMS T : 


C-1 


BERE , MARFA LIE RO NEE. : 


3 * CURA ZAHIR) 5 * (JRP CARTE) 7 * (Fl æt 
BUENAS NED 


FAUT AN , AAA. 5847) * ({A1, ..., Ak-1) FARNE). Ab, 
ARE , AUR APA QIX, AKER) A (HEN 
HIENOA (AL, ..., Ak-1} MP) , DLW PIE PAS MAS. 5507488 


al). 


¡EJ REINA ? EIRE , KAAT LASI PANS 53, 54074837 , HANN 
MAI, APRA IE REO (2). FRÈRE, PURA OT S SE 
if. 


ZIP EM É SIR PATO fult" Ak (RERI, 5407483) , EST] 
Large, LSI PAO "HH" MESA, BRE, WHET 
SAGE Fal : 


Re NEMEI , HÆR NÆLA. 
5Aif07Ai= MÉ, Er EA +11 , RAN SISSIN MI , RAYE. 


HEI IOC F : 


1 public static int removeMin(Queue q) { 2 int min = q.peek(); 3 
for (Integer v : q) { 4 if (min > v) { 5 min = v; 6 } 7 } 8 while 
(q.contains(min)) { 9 q.remove(min); 10 } 11 return min; 12 } 13 14 
public static void addProducts(Queue q, int v) { 15 q.add(v * 3); 
16 q.add(v * 5); 17 q.add(v * 7); 18 } 19 20 public static int 
getKthMagicNumber(int k) { 21 if (k < 0) return 0; 22 23 int val = 
1; 24 Queue q = new LinkedList (); 25 addProducts(q, 1); 26 for 
(int i = 0; i < k; i++) í 27 val = removeMin(q); 28 addProducts(q, 


val); 29 } 3@ return val; 31 } 
BILBANEN , ETNE. 

II STTÆRITRAL, Kl AR BR, ENE SRA NE : 
3 + BIS 5 * ZBURJZUES 7 * ZAMIA 


FRA Je n] LA ERE TCS ASE ? 


[Bis 30 FY. 
q6 = (7A1, 5A2, 7A2, 7A3, 3A4, 5A4, 7A4, 5A5, 7A5) 


BHAIRRÉSRE/MÉR , S55H8857A1 < mina Bk , ARSEÐ7A5 < min, X 
BEKO, BRE? BJADAFNÉA < AS, DI: LUISA Eet, 


AN AMIR SALT RN , BR. SES , å 
FH ÆR TITRA. 


tie, HAAÆNAZUTT : 

Q36 = (3A4) Q56 = (5A2, 5A4, 5A5) Q76 = (7A1, 7A2, 7A3, 7A4, 7A5) 
SOK(SEUMB , KR KIIRE ETTÄ. 

y = min(Q3.head(), Q5.head(), Q7.head()) 


KHyA , MEy., 5yiBAM05. 7yfENQ7, A, REDET EN) 
FPA , FIZ SIS DEE A US, 


FIFI, att Au BEN EFTER VINE? (RISER , RYE HERA , o 
deny = 7x, XÆR TJ BIB. VR xi , ABA , RENE. mí 
PBX SEA ? Bill * 3dEUNQT. HER, 7 * 3x = 3 * 7x = 3y, 


RD , ARMOR, CHER $ suffix, MM DIS EES 
3 * suffix#5 + suffix, SME3 * suffix) , 147 + 3 + suffixfANQ7. ID 
QUES + suffixfit, FREDAG? * 5 $ suffix AQ7, FI, HÆRRA 
AMBER * 7 $ suffix, DI Zoe * 7 * suffix 07. 


TERI SEGA , REENA. 


— HB: 03 = 3 05 = 5 07 = 7 WHmin = 3, 03JEA3*3 , OSJENS*3 , 07% 
A7*3, 03 = 3*3 05 = 5, 5*3 07 = 7, 7*3 HlHimin = 5, 3*5BeS,A 
HKI LEKI 3, QSĦRASSS , OTIEA7*5, 03 = 3*3 05 = 5*3, 5*5 Q7 
= 7, 7*3, 7*5. EXiBmin = 7, 3*7Al5*7887 „ R9&KNEIS7*3Fl7*5. 07 
A7*7, 03 = 3*3 Q5 = 5*3, 5*5 Q7 = 7*3, 7*5, 7*7 HlHimin = 3*3 = 
9,0311. 3*3*3 , 0581. 3*3*5 , 07ÍEA3*3*7, 03 = 3*3*3 Q5 = 5*3, 5*5, 
5*3*3 Q7 = 7*3, 7*5, 7*7, 7*3*3 WiHmin = 5*3 = 15, 3*(5*3) EZ f , 
RARES S*(3*3), Q5#fiN5*5*3 , Q7HEAT*5*3, Q3 = 3*3*3 Q5 = 5*5, 
5*3*3, 5*5*3 Q7 = 7*3, 7*5, 7*7, 7*3*3, 7*5*3 Hiimin = 7*3 = 21, 
3*(7*3)$05* (7*3) BSS , AH CANBX47* (3*3) 807* (5*3). 07 5A7*7*3, 

03 = 3*3*3 Q5 = 5*5, 5*3*3, 5*5*3 Q7 = 7*5, 7*7, 7*3*3, 7*5*3, 


7*7*3 
Ika; BS (upan R. 


WiB/hktarrayRIBW3l) : 03. 05007. ÆliAarray, 28813. 1*5#l11*7F8A 
Q3. 05707, x7I03. Q5THQ7FPBR9EU)MB. x ilÆarrayÆËR. ver 
F: 03, MFx*3, x*5F0x*7AQ3, 05#107, MQR. Q5, NUHFx*5F0x*7 
BUNQSSUQ7 , MO5IZ26RXx. 07, KRISTINA , MOER. HRA R46 , 
ESAS 


PEI ADA VE. 


1 public static int getKthMagicNumber(int k) { 2 if (k < 0) { 3 


return 0; 4 ) 5 int val = 0; 6 Queue queue3 = new LinkedList (); 7 
Queue queue5 = new LinkedList (); 8 Queue queue7 = new LinkedList 
(); 9 gueue3.add(1); 10 11 /* MeSJkBXfU */ 12 for (int i = e; i 
<= k; i++) { 13 int v3 = queue3.size() > @ ? queue3.peek() : 14 
Integer.MAX VALUE; 15 int v5 = queue5.size() > @ ? queue5.peek() : 
16 Integer.MAX_VALUE; 17 int v7 = queue7.size() > @ ? queue7.peek() 
: 18 Integer.MAX VALUE; 19 val = Math.min(v3, Math.min(v5, v7)); 20 
if (val == v3) í // HAM. BAZUSSUBAZI7 21 queue3.remove(); 22 
queue3.add(3 * val); 23 queue5.add(5 * val); 24 } else if (val == 
v5) í // BINNBAZUSSIBAZI7 25 queue5.remove(); 26 queue5.add(5 * 
val); 27 Y else if (val == v7) í // ALS? 28 queue7.remove() ; 


29 } 30 queue7.add(7 * val); // HREMANZIZ 31 } 32 return val; 33 


) 


MAX NAGA , REABIZIER , BARALAR. MIM EIA 
hh (BYKLE , PART) , ARME KL. gë, Mk 
WME. 


SLR , la B. TEST, BEN | ARR 
ARES. SEA), FRESE. EM P. 


IE, MA BHARA ETTER , DAE XI RAE UZKERA E IA RAY 
KM. EY IKM , ARRET, 


9.8 MWR 


8.1 SIT SPD o Dee), FURSTA , 
SM "Tea" dXX. (660) 


Et, ESTATE "SP FIGURES. KEI BR" AILLERE 
D'Zoe EUA, tpj LU Funk F. md Duc 
Bite MEN" WAAR , KARER, 


OLMIS ie J , LE MRE, —IES23K , aleng + REIN 
DPR SARI. DHK, Sr ABR : 


1 public enum Suit { 2 Club (@), Diamond (1), Heart (2),Spade (3); 
3 private int value; 4 private Suit(int v) { value = v; } 5 public 
int getValue() { return value; } 6 public static Suit 
getSuitFromValue(int value) { ... } 7 } 8 9 public class Deck <T 
extends Card» { 10 private ArrayList<T> cards; // FKM, Bik Ek 
HÄR, MAREA 11 private int dealtIndex = 0; // trams 
AYA 12 13 public void setDeckOfCards(ArrayList<T> 
deckOfCards) { ... } 14 15 public void shuffle() { ... } 16 public 
int remainingCards() { 17 return cards.size() - dealtIndex; 18 } 19 
public T[] dealHand(int number) { ... } 20 public T dealCard() { 
e. } 21 ) 22 23 public abstract class Card { 24 private boolean 
available = true; 25 26 /* FÉHAIATEAX, M2310, 11797850, 27 
+ 2EM , AAE , 17JAce */ 28 protected int faceValue; 29 


protected Suit suit; 30 31 public Card(int c, Suit s) { 32 


faceValue = c; 33 suit = s; 34 } 35 36 public abstract int value(); 
37 38 public Suit suit() í return suit; } 39 40 /* 19E SKRR EA 
BERGA */ 41 public boolean isAvailable() í return available; } 
42 public void markUnavailable() { available = false; } 43 44 
public void markAvailable() { available = true; } 45 } 46 47 public 
class Hand <T extends Card> { 48 protected ArrayList<T> cards = new 
ArrayList<T>(); 49 50 public int score() { 51 int score = @; 52 for 
(T card : cards) { 53 score += card.value(); 54 } 55 return score; 
56 } 57 58 public void addCard(T card) { 59 cards.add(card); 60 } 


61 } 


ELAS , Sell LI RSSCHR S Deck , FB TS ÆR Œ Acard, Ash, FÈ 
fl Ri CardSCHUDRERZS , (SI DS NED DS ASAK , Ealvalue()HJ 
JJIŻWURSĦAXSX., (ROBES), WAXED ARENAS , U 
PE EET RAUL ME. ) 


MIE, gel , KISA RA, ASK, Q. JSF 
10, Ace7311 (ARO P7311 , ARA IA Hand FREE , MRSA 


KTX). 


1 public class BlackJackHand extends Hand<BlackJackCard> { 2 /* ft 
FRUE , FRIAS, AA 3 * Ace BBS VHB. FIKTF21 
Mæli, 4 * AMR */ 5 public int 
score() { 6 ArrayList<Integer> scores = possibleScores(); 7 int 


maxUnder = Integer.MIN VALUE; 8 int minOver = Integer.MAX VALUE; 9 


for (int score : scores) { 10 if (score > 21 && score < minOver) { 
11 minOver = score; 12 } else if (score <= 21 && score > maxUnder) 
{ 13 maxUnder = score; 14 } 15 } 16 return maxUnder == 

Integer.MIN VALUE ? minOver : maxUnder; 17 } 18 19 /* REVY, 
BAIXAR 20 * (HAceSfFINILHITITÉ ) */ 21 private 
ArrayList<Integer> possibleScores() { ... } 22 23 public boolean 
busted() { return score() > 21; } 24 public boolean is21() { return 
score() == 21; } 25 public boolean isBlackJack() { ... } 26 } 27 28 
public class BlackJackCard extends Card { 29 public 
BlackJackCard(int c, Suit s) { super(c, s); } 30 public int value() 
{ 31 if (isAce()) return 1; 32 else if (faceValue >= 11 && 
faceValue <= 13) return 10; 33 else return faceValue; 34 } 35 36 
public int minValue() { 37 if (isAce()) return 1; 38 else return 
value(); 39 } 40 41 public int maxValue() { 42 if (isAce()) return 
11; 43 else return value(); 44 } 45 46 public boolean isAce() { 47 
return faceValue == 1; 48 } 49 50 public boolean isFaceCard() { 51 


return faceValue >= 11 && faceValue <= 13; 52 } 53 } 


R Bac ef PANEDA, indi Clees MK BB lackJackCardHYAce 


x 


o 


TEK BA PJ RAIS EN A +— MER. 


8.2 KRR, ALO NEAR : RAR, ESA, SPRES 
ró, AREAS, HUSKER SE. GEE 


Nc ES 
SH -NdispatchCall( )75A , Je EH NEA MB L, (3660 ) 


RATA 


SRIERB ASHER , BIL. ASIE AR. RAIMA EMI 
ES AWWA. 


BERHETER ISBN, tól. ER. MVS. MERA E 
—T E , BARS RUKA. 


Eda , ÆMAR TallHandlerð& , MAREN IMESIERNAEN. 


te, FR, RSK. E Wie 
SIIRI AAAS , RITA AMS , ERS A MOST ER 
t+, 


A 


CallHandler<£MA—TERE , BEES, SRS TÆKIÐ 
IK. 


1 public class CallHandler { 2 private static CallHandler instance; 
3 4 /* ZNAIER : BAR, EE, “ZH */ 5 private final int LEVELS 
= 3; 6 7 /* iaire., MUTJEMNMAVAIE */ 8 private final 
int NUM RESPONDENTS = 10; 9 private final int NUM MANAGERS = 4; 10 
private final int NUM DIRECTORS = 2; 11 12 /* ALR, MEKKA 


13 * employeelevels[0] = ki 14 $ employeelevels[1] = FÉ 15 $ 


employeeLevels[2] = ZÆ 16 */ 17 List<List<Employee>> 
employeeLevels; 18 19 /* FRGRBERABI */ 20 List<List<Call>> 
callQueues; 21 22 protected CallHandler() í ... Y 23 24 /* BES 
SIE */ 25 public static CallHandler getInstance() í 26 if 
(instance == null) instance = new CallHandler(); 27 return 
instance; 28 } 29 30 /* HHF TS DUMBER L */ 31 public 
Employee getHandlerForCall(Call call) í ... } 32 33 /* JS-REBSJIREA 
BSWmL, GRABS, 34 * SS, */ 35 public void 
dispatchCall(Caller caller) { 36 Call call = new Call(caller); 37 
dispatchCall(call); 38 ) 39 40 /* RAD ANAL, HABT, 
41 * REEMA */ 42 public void dispatchCall(Call call) í 43 
/* ie RA DIR Ree KART */ 44 Employee emp = 
getHandlerForCall(call); 45 if (emp != null) { 46 
emp.receiveCall(call); 47 call.setHandler(emp); 48 } else { 49 /* 
NERO, GREENEN 50 + BASUH */ 51 call.reply( "Please 
wait for free employee to reply” ); 52 
callQueues[call.getRank().getValue()].add(call); 53 } 54 } 55 56 /* 
BRIBSS , SKAR IMIRSØKE. 57 * KJ KÆNiREItrue , AN 
ix[Blfalse */ 58 public boolean assignCall(Employee emp) í ... } 59 
J 


Cal REPRE , EHÄAKESA BIS, HASMOIKAST n] REREIZOK 
BAAL. 


1 public class Call í 2 /* ÞJÝ NB GR BASS ERT */ 3 private 


Rank rank; 4 5 /* #55 */ 6 private Caller caller; 7 8 /* 4MÆXKE 
AJ L */ 9 private Employee handler; 10 11 public Call(Caller c) í 
12 rank = Rank.Responder; 13 caller = c; 14 } 15 16 /* i&XEAHIESEFB 
HJALLI */ 17 public void setHandler(Employee e) í handler = e; } 18 
19 public void reply(String message) { ... } 20 public Rank 
getRank() { return rank; } 21 public void setRank(Rank r) { rank = 
r; } 22 public Rank incrementRank() { ... } 23 public void 


disconnect() { ... } 24 } 


EmployeeÆDirector, ManagerfliRespondent HJE, HFRH ER Eet I 
/LKEmployeeX , AKA MHRA. 


1 abstract class Employee ( 2 private Call currentCall = null; 3 
protected Rank rank; 4 5 public Employee() í ) 6 7 /* His 
*/ 8 public void receiveCall(Call call) í ... ) 9 10 /* MEAT, 
ÆRA */ 11 public void callCompleted() í ... Y 12 13 /* [DE 
X, ALFÉESERAET, 14 * FARA LOA */ 15 public 
void escalateAndReassign() í ... Y 16 } 17 18 /* SRI KB A 
I, iA SIE */ 19 public boolean assignNewCall() í ... ) 20 21 
BENXALESEÉS */ 22 public boolean isFree() í return 

currentCall == null; } 23 24 public Rank getRank() { return rank; } 


25 } 26 


£ Y Employee , Respondent, DirectorflManager IRCH Su hae Æ— 
F. 


1 class Director extends Employee { 2 public Director() { 3 rank = 
Rank.Director; 4 } 5 } 6 7 class Manager extends Employee { 8 
public Manager() { 9 rank = Rank.Manager; 10 } 11 } 12 13 class 
Respondent extends Employee { 14 public Respondent() { 15 rank = 


Rank.Responder; 16 } 17 } 


LEARN FRI. ES FS SAS Á. 


A 
LEH , JETEESEKAS, STILEN, SANAT 
BR. 


8.3 IRA, iit rs. (661) 
MEA 


BENEATH, Hæ ELM, Esi 
BR DR RIE NAAS ? EIBH ? W MP3 ? PAT SMS 
IF, EIR ARAN ? ENE leet 7 ERAN, EXE 
rp ? JU e B ? 


EGNE, RSA RAS Bit, FEU BR. P 
ig 


RN, SSA RIBAS , PI , (ERNE RE 
FA. 


R 


BILLIE , NE ARIAS : 


ISHL (Jukebox) ; CD; MH (Song) ; ZAN (Artist) ; MIF 


(Playlist) ; Sr (Display, HRA LTF ) , 
ETE, HHR EME, #F88JBERIZD1E, 


EIE VAR (MARTA. MIRTIKEVUSAN ) COMERS stuer SRE 
DL a SRE ITSENI R ESAN 


ESF, APS |IMAF : 
MIN; HR; AMR. 


3 EE KRA KMS IAM NIIS, MENMEURKRH-^Dit. FH 
TE RITAN. 


JukeboxÆf æð, RS MAF CIRARSSPINASAE , abe 


SIIN 


EX EMMI, 


1 public class Jukebox { 2 private CDPlayer cdPlayer; 3 private 
User user; 4 private Set<CD> cdCollection; 5 private SongSelector 
ts; 6 7 public Jukebox(CDPlayer cdPlayer, User user, 8 Set<CD> 
cdCollection, SongSelector ts) { 9 ... 10 } 11 12 public Song 
getCurrentSong() { 13 return ts.getCurrentSong(); 14 } 15 16 public 


void setUser(User u) { 17 this.user = u; 18 } 19 } 


ERSEIRCDRE ES 14, COP layer RA HBEBN—3KCD.. AERE MAICA ANERE 
ÎLE. 


1 public class CDPlayer { 2 private Playlist p; 3 private CD c; 45 


/* Mió */ 6 public CDPlayer(CD c, Playlist p) í ... Y 7 public 
CDPlayer(Playlist p) { this.p = p; } 8 public CDPlayer(CD c) ( 

this.c = c; ) 9 10 /* FÉVR */ 11 public void playSong(Song s) í 
... ) 12 13 /* getterfllsetter */ 14 public Playlist getPlaylist() í 
return p; } 15 public void setPlaylist(Playlist p) { this.p = p; } 
16 17 public CD getCD() { return c; } 18 public void setCD(CD c) { 


this.c = c; } 19 } 


Playlist SHS aaa ÍF HER. CARE MI 
EX , MER SR PRC Ba (BATA. 


1 public class Playlist { 2 private Song song; 3 private 
Queue<Song> queue; 4 public Playlist(Song song, Queue<Song> queue) 
{ 5... 6 ) 7 public Song getNextSToPlay() í 8 return queue.peek(); 


9 } 10 public void queueUpSong(Song s) { 11 queue.add(s); 12 } 13 } 


CD, SongfUser XSILP EPE SS , ES HARASS, getter (le ) A 
setter (125 ) DAA. 


1 public class CD { 2 /* RIIB, ZAR. SARS */ 3 ) 4 5 public 
class Song { 6 /* REZ. CD (BRENT), FR RES */ 7 } 89 
public class User { 10 private String name; 11 public String 
getName() { return name; } 12 public void setName(String name) { 
this.name = name; } 13 public long getID() { return ID; } 14 public 
void setID(long iD) { ID = iD; } 15 private long ID; 16 public 


User(String name, long iD) { ... } 17 public User getUser() { 


return this; } 18 public static User addUser(String name, long iD) 
{ ... } 19 } 


IX RBA TIR SÐ. RAEE, Bi EXI—IFRRIJIHJAJEI 
MA LE ESA 


8.4 IRA, A MERA. ($66R) 


NA 


BE; 


AN, ER MKS mit 
ES „SERAS , E EZ EB , SS. 


JEF PAI MRI. DUR EAI ATS aS BEN , 
(HV SITES. UR EUR, Besse FRERE. 


FEDEZZE. ERES RF. SESE, KÄ. 
STABEN, NEWMÀAĦU, BRUISES. RENE 
BNEW AFWE. KERR HAH NESHIXENLE , (AEE 
(HEE, 


Æ MEYN , Bel TS vehicle , MCar, BusflMotoreveleffittkitiAà 
TE. AUER EAA , lll} y — MæÆParkingspot , HUECAS 
ERTEMAN, 


1 public enum Vehiclesize { Motorcycle, Compact, Large } 2 3 public 
abstract class Vehicle { 4 protected ArrayList<ParkingSpot> 


parkingSpots = 5 new ArrayList<ParkingSpot>(); 6 protected String 


licensePlate; 7 protected int spotsNeeded; 8 protected VehicleSize 
size; 9 10 public int getSpotsNeeded() { return spotsNeeded; } 11 
public VehicleSize getSize() í return size; Y 12 13 /* 15449(57jXx 
VENE (ERBA) */ 14 public void 
parkInSpot(ParkingSpot s) í parkingSpots.add(s); ) 15 16 /* MEN 
PERRA, HENFUEFMESF */ 17 public void clearSpots() í ... } 
18 19 /* OSFVÆRIALUShuaærÐ ( HFEIVESII), 20 * KAISA 
EMAN, HAMBRE ARES 21 + RIF */ 22 public abstract 
boolean canFitInSpot(ParkingSpot spot); 23 } 24 25 public class Bus 
extends Vehicle { 26 public Bus() { 27 spotsNeeded = 5; 28 size = 
VehicleSize.Large; 29 } 30 31 /* KEMEDIA IUV, ASS UB 
MH */ 32 public boolean canFitInSpot(ParkingSpot spot) í ... } 33 
} 34 35 public class Car extends Vehicle { 36 public Car() { 37 
spotsNeeded = 1; 38 size = VehicleSize.Compact; 39 } 40 41 /* gë 
ZS rt SCC */ 42 public boolean canFitInSpot(ParkingSpot 
spot) { ... } 43 } 44 45 public class Motorcycle extends Vehicle { 
46 public Motorcycle() { 47 spotsNeeded = 1; 48 size = 
VehicleSize.Motorcycle; 49 } 50 51 public boolean 


canFitInSpot(ParkingSpot spot) { ... } 52 ) 


ParkingLot SA meL Level ŽAR, LUXE LEON , RIRES 
HS EF MAMA DOSS EM ParkingLot BEIT IZA MF EA. EET 
KAH, Mm 245 EWEN (EAU TESE S AIEE 

(DIRIGIR ) . fiParkingLot-LeveljEJE , ET EL SB SES. 


1 public class ParkingLot { 2 private Level[] levels; 3 private 
final int NUM LEVELS = 5; 4 5 public Parkinglot() í ... Y 6 7 /* # 
KEM T # uske FU, 8 * KMMIRIEIFalse */ 9 public boolean 
parkVehicle(Vehicle vehicle) í ... } 10 ) 11 12 /* FREE 
FR */ 13 public class Level í 14 private int floor; 15 private 
ParkingSpot[] spots; 16 private int availableSpots = 0; // Sin 
ÅJSNE 17 private static final int SPOTS PER ROW = 10; 18 19 public 
Level(int flr, int numberSpots) { ... } 20 21 public int 
availableSpots() í return availableSpots; ) 22 23 /* Kb} {EX 
f, EKURE] false */ 24 public boolean parkVehicle(Vehicle 
vehicle) í ... ) 25 26 /* (RUZ, MXlVV9m3BspotNumberHtÂ, 27 $ 
H##lvehicle.spotsNeeded */ 28 private boolean 


parkStartingAtSpot(int num, Vehicle v) í ... ) 29 30 /* FIKSER 
KAF, ims, 31 * REI 1 */ 32 private int 
findAvailableSpots(Vehicle vehicle) í ... Y 33 34 /* HAHHMHUY 


RAT, HÉDIRIFHZERIÉN 35 * availableSpots */ 36 public void 
spotFreed() { availableSpots++; } 37 } 


ParkingSpot RAA (TER TE UA. FUE LIMParkingspotikitif 
elä Largespot, CompactSpotFlMMotorcyclespotEJL(HRSEM , (XLR 
BENET. BRIK, SETU SA M 18911273. 


1 public class Parkingspot { 2 private Vehicle vehicle; 3 private 
VehicleSize spotSize; 4 private int row; 5 private int spotNumber; 


6 private Level level; 7 8 public ParkingSpot(Level lvl, int r, int 


n, VehicleSize s) {...} 9 10 public boolean isAvailable() { return 
vehicle == null; } 11 12 /* REFURAMA OA */ 13 public 
boolean canFitVehicle(Vehicle vehicle) í ... ) 14 15 /* 15445712 
ffiu */ 16 public boolean park(Vehicle v) í ... Y 17 18 public int 
getRow() { return row; } 19 public int getSpotNumber() { return 
spotNumber; } 20 21 /* MAUR , HÆRER , 22 * AMAA 
FR */ 23 public void removeVehicle() { ... } 24 ) 


ABA FÉES, TERA EME TES , BiT 
19. 


8.5 Bii CEA Bin Ra AAS. (556601) 
RATA 


HEN KAHDEN ARS , BIL, TURKU RREsI ESERE 
ler. RI BRE. 


FAP PRASAD, BERENS. MENE. RANA 
NERA. KAP RE AÐ. 
EIA, REA TS HEMKE, tåget, set, update, SS. 1% 


AAI Re EUSer, BookflLibrary, 


OnlineReaderSystem RS stæ) Ef , LUKAS : FREE RØBE, É 
ERP, hl, (BEXAR , BARMALE FRERE, Alt, NE 


IO Ee Library, UserManagerfiDisplavE/LT 3. 


1 public class OnlineReaderSystem { 2 private Library library; 3 
private UserManager userManager; 4 private Display display; 5 6 
private Book activeBook; 7 private User activeUser; 8 9 public 
OnlineReaderSystem() { 10 userManager = new UserManager(); 11 
library = new Library(); 12 display = new Display(); 13 } 14 15 
public Library getLibrary() { return library; } 16 public 
UserManager getUserManager() { return userManager; } 17 public 
Display getDisplay() { return display; } 18 19 public Book 
getActiveBook() { return activeBook; } 20 public void 
setActiveBook(Book book) { 21 activeBook = book; 22 
display.displayBook(book); 23 } 24 25 public User getActiveUser() { 
return activeUser; } 26 public void setActiveUser(User user) { 27 


activeUser = user; 28 display.displayUser(user); 29 } 30 } 


BEE BASE LP , LIER BÆN 


1 public class Library { 2 private Hashtable<Integer, Book> books; 
3 4 public Book addBook(int id, String details) { 5 if 
(books.containsKey(id)) { 6 return null; 7 } 8 Book book = new 
Book(id, details); 9 books.put(id, book); 10 return book; 11 } 12 
13 public boolean remove(Book b) { return remove(b.getID()); } 14 
public boolean remove(int id) { 15 if (!books.containsKey(id)) { 16 
return false; 17 } 18 books.remove(id); 19 return true; 20 } 21 22 
public Book find(int id) { 23 return books.get(id); 24 } 25 } 26 27 


public class UserManager { 28 private Hashtable<Integer, User> 


users; 29 30 public User addUser(int id, String details, int 
accountType) { 31 if (users.containsKey(id)) { 32 return null; 33 } 
34 User user = new User(id, details, accountType); 35 users.put(id, 
user); 36 return user; 37 } 38 39 public boolean remove(User u) { 
40 return remove(u.getID()); 41 } 42 43 public boolean remove(int 
id) { 44 if (!users.containsKey(id)) { 45 return false; 46 } 47 
users.remove(id); 48 return true; 49 } 50 51 public User find(int 
id) { 52 return users.get(id); 53 } 54 } 55 56 public class Display 
{ 57 private Book activeBook; 58 private User activeUser; 59 
private int pageNumber = 0; 60 61 public void displayUser(User 
user) { 62 activeUser = user; 63 refreshUsername(); 64 } 65 66 
public void displayBook(Book book) { 67 pageNumber = @; 68 
activeBook = book; 69 70 refreshTitle(); 71 refreshDetails(); 72 
refreshPage(); 73 } 74 75 public void turnPageForward() { 76 
pageNumber++; 77 refreshPage(); 78 } 79 8@ public void 
turnPageBackward() { 81 pageNumber--; 82 refreshPage(); 83 } 84 85 
public void refreshUsername() { /* BAPER */ ) 86 public 
void refreshTitle() { /* SEMI */ } 87 public void 


refreshDetails() ( /* ST RITA */ } 88 public void 


refreshPage() ( /* EMMI */ Y 89 } 
UserfBookXH TEME, HISBITARIENIIEE. 


1 public class Book { 2 private int bookId; 3 private String 


details; 4 5 public Book(int id, String det) { 6 bookId = id; 7 


details = det; 8 } 9 10 public int getID() { return bookId; } 11 
public void setID(int id) { bookId = id; } 12 public String 
getDetails() { return details; } 13 public void setDetails(String 
d) { details = d; } 14 } 15 16 public class User { 17 private int 
userId; 18 private String details; 19 private int accountType; 20 
21 public void renewMembership() { } 22 23 public User(int id, 
String details, int accountType) { 24 userId = id; 25 this.details 
= details; 26 this.accountType = accountType; 27 } 28 29 /* getter 
setter */ 30 public int getID() í return userId; } 31 public void 
setID(int id) { userId = id; } 32 public String getDetails() { 33 
return details; 34 } 35 36 public void setDetails(String details) { 
37 this.details = details; 38 } 39 public int getAccountType() { 
return accountType; } 40 public void setAccountType(int t) { 


accountType = t; } 41 } 


APSE. BEM ARE UE OT Lion lineReaderSvstemġiri , 
IX EH CIRR ENAKE AN , (AN —E. MIRNA 
BURN, KANSKA REA. AM, FERIE, 
OnlineReaderSystem2 JAKEZ USE , ENDRA H2 , ELLERS 
DESTA TE, 


8.6 SM, HAX EAH AH. BislkA — A 
fitsWith7jiX , f£ AB812848] , EMES E , UIREltrue. (366 ) 


KATA 


RA ESS IIH , BATA IE, ERA SERA TR 
ON , AURA, BRANIH : WM. INE. MRD, ARENA 
EHRUZFÉNI , EHS Bes NIMES. 





EÐ (SIDENS ) , Full Ee IRCH , VEJLE 
SAZJAJEKARSJEJ, 


YE : 


"HBAS (12, 23) . ' TEE RTE eeh E , NAA SKI 
F, 


AVE : 


BAMBI ME , 18708655 KERA. ' tr 


Edge, 
FANI ARE , MESA 3. 
FEA RCA IA XJ : 


1 class Edge { 2 enum Type { inner, outer, flat } 3 Piece parent; 4 
Type type; 5 int index; // ÍBlPlPiece.edgesHYæÆ5| 6 Edge 
attached to; // BUE 7 8 /* SWEAT, AMENER, 


9 + Mlljælaltrue */ 10 boolean fitsWith(Edge edge) í ... ); 11 } 12 
13 class Piece { 14 Edge[] edges; 15 boolean isCorner() { ... } 16 


} 17 18 class Puzzle í 19 Piece[] pieces; /* FIKIAAHAHHE */ 20 
Piece[][] solution; 21 22 /* SME */ 23 Edge[] inners, 
outers, flats; 24 Piece[] corners; 25 26 /* SME */ 27 void 


sort() { ... } 28 void solve() { ...) 29) 
HESA 
TEKI JS Ev R ABMS , JOSS. 


BLAÐ, FANZARA ` Seta 
AY. RARES ZØMEEMTEHERTHEHEDE. FA, DEET 


SEIE, Make TARN. 


1 void sort() { 2 for each Piece p in pieces { 3 if (p has two flat 


edges) then add p to corners 4 for each edge in p.edges { 5 if edge 


is inner then add to inners 6 if edge is outer then add to outers 7 


j8}9} 


JUE, FERA , SITT lege HA] tA. Aa 
{JTBE , str ER ER. 


TESLA solve ASSIA NAHE, KH SSH EAS 
XJ, JAIME IAIN ITTE RAHE. EMANAN, MUTSI FIRE. 


TOST ERK. 
MABE RP OO, 
HE EST, 


MUSS EST , MP — KKI TDS RDS. RIADA 
BUF NR EEFER DNG. MALAS ALA REMAIN AE 
he. 


PREMIERE , RENA, AA, AR VAIA 
WoH] , FASE AR) ARA , WALTER. BRIGADA UM 
malt , SENS. S5 KISKE, 1⁄2 
HERA KUET , FÆRÐIR, ER ET , 789885 
HANNE , BETRA JLE. 


TEA RAR DJ ava DESCH, 


1 public void solve() { 2 /* Be(Bix SASHA */ 3 Edge 


currentEdge = getExposedEdge(corner[0]); 4 5 /* MSNM AT 
(G, 6 * Bál ASI */ 7 while (currentEdge != null) { 8 /* LJ 
ERIGE, AMIN) , EF */ 9 Edge[] opposites = 
currentEdge.type == inner ? 10 outers : inners; 11 for each Edge 
fittingEdge in opposites { 12 if 
(currentEdge.fitsWith(fittingEdge)) { 13 attachEdges(currentEdge, 
fittingEdge); // WaZ% 14 removeFromList(currentEdge); 15 
removeFromList(fittingEdge); 16 17 /* WIDE */ 18 
currentEdge = nextExposedEdge(fittingEdge); 19 break; // BHA RG 
IM, “RENEW 20 } 21 ) 22 ) 23 } 24 25 public void 
removeFromList(Edge edge) { 26 if (edge.type == flat) return; 27 
Edge[] array = currentEdge.type == inner ? inners : outers; 28 
array.remove(edge); 29 } 30 31 /* EME, ARENA, BMI, 32 
* REFRA RTA */ 33 public Edge nextExposedEdge(Edge 
edge) í 34 int next index = (edge.index + 2) % 4; // XSi 35 Edge 
next edge = edge.parent.edges[next index]; 36 if 
isExposed(next edge) ( 37 return next edge; 38 ) 39 return 
getExposedEdge(edge.parent); 49 ) 41 42 public Edge 
attachEdges(Edge el, Edge e2) í 43 el.attached to = e2; 44 
e2.attached to = el; 45 ) 46 47 public Edge isExposed(Edge el) { 48 
return edge.type != flat && edge.attached to == null; 49 ) 59 51 
public Edge getExposedEdge(Piece p) { 52 for each Edge edge in 
p.edges { 53 if (isExposed(edge)) ( 54 return edge; 55 ) 56 ) 57 


return null; 58 } 


AS BEEN „ FġiilisinnersfiloutersizzjjJ—TEdgeżitH, (HAR MIK 
A , ĦIJA SE HBH 


Ss E, 

META, BS US, LEAST. ER, HERA SEKIR 
ED VISE ER. 

8.7 ERA SOARS es. EK, FAA 
D, HE BOERNE A. (Seet ) 

RA 


TT AIRS HEMKE , Aid HR, MA SET EDDA , tb 
321062222 H7 5283] VEI Bed ai MAS. FIRRA , (ROLES 
AZAR , PRESSE, , VÆRET, DT RE RI PS 
Es ER ÆR SJELEN AA , (BtBM iZ KHS. 


EPK ACA IIA A E EERI X: SHADE NB. SEA Er 
WS, SR , 4 JA SRA RAEE, AS 
RASS FIA. 


BF, KIBER RKK ARAS, URIMERIIKKALT , BÆRE 
ÆRA. Ze AYN Eeer S — (ME) MK, IEĦ 
ÞÆR. SURESNES), 


1. FETERE? 


FR , NEUE LARREA. 


tk IRK ( KIA, Hex, HH). PAUSES. REFA 
DE), RADIA PaaS. 


KARE 97, ÆR , KUSINE. 
2. WERKE TERTA ? 

Kl LAÐ AP SKR EÐA SSS. 
KBH ? 


X AI RER VEE, — BS Pmt BARS ek. Bls 
FEBRXEMJ, MAA — TAIA. 


SUS RAEE , GAP RAS. SOLA EIA 
MEN , A , WRAY RKB , LAB igTablerk EME MAX 
Zt. 


XJ Fi ARS es ap , ERMUA. Sib E Bx RAER 
CREARA EA A ) ER, AARKB ET UAE 
NEE ZAR. (iv ATLA Tel Ok EEN, ki, 


REA XË K EE DS 
Ss Atla. MIRRA , Klst LEREN 
ja , LA DEER FAV AEM. TEK, e EIA IE 
UE A. MED, RSLS AAAS , A, REKA baði 
bj , AENA D'DP CES, 


3. HERE KEA Z22415; ? 


ARWARWE BAAR. MEMAN SSE , FRIDAS Y UserManagement 
K. AK MIE NE HELENE, FOT BEE TN A RBB 
B 


1 /* UserManager FF FHP zT EB */ 2 public class 
UserManager { 3 private static UserManager instance; 4 /* MÆRIR 
BIOMASA */ 5 private HashMap<Integer, User» usersById; 6 7 /* 
MIKA MAJEIRA */ 8 private HashMap«String, User» 
usersByAccountName; 9 10 /* JARBFuRSIRBBREJSUTEZEFHFA */ 11 private 
HashMap«Integer, User» onlineUsers; 12 13 public static UserManager 
getInstance() ( 14 if (instance -- null) instance - new 


UserManager(); 15 return instance; 16 } 17 18 public void 


addUser(User fromUser, String toAccountName) ( ... } 19 public void 
approveAddRequest(AddRequest req) { ... } 10 public void 
rejectAddRequest(AddRequest req) ( ... ) 21 public void 
userSignedOn(String accountName) ( ... ) 22 public void 
userSignedOff(String accountName) ( ... } 23 } 


{User , receivedAddRequestfi;iż iBK HPB (User B) , HPA (User 
A) EKI Rit EES OBS. 
UserManager.approveAddRequestakrejectAddRequest ) , UserManagerlll| fí 
ISAF ERNI ANER. 


2SUserManagerZ&fAddRequestJILA AP ABSiSizKA UH , EJEA UserÉHJ 


sentAddRequest Fr, ZE. E WEE T. 

AP ARs RER UE Cay DAR" AIR få. 

FARA FHrequestAddUser(User B), 

ÞRÁ ARA HUserManager. addUser, 

UserManagerZeiEFdUser A. sentAddRequestflUser B.receivedAddReguest, 


BRA, Ris hr. (BI EME , EU 
SIE "Rf" DH, 


1 public class User { 2 private int id; 3 private UserStatus status 
= null; 4 5 /* HHtSSKAFP RAMSES */ 6 private 
HashMap<Integer, PrivateChat» privateChats; 7 8 /* XEHED ARI 
FAR) */ 9 private ArrayList<GroupChat> groupChats; 10 11 /* jg Hit 
AHA Rs SRS JENA */ 12 private HashMap<Integer, 
AddRequest» receivedAddRequests; 13 14 /* JY&EWUEABSJFFNRSURBBRE ZI 
DIMÉX */ 15 private HashMap<Integer, AddRequest> 

sentAddRequests; 16 17 /* AARSE NSN */ 18 private 
HashMap«Integer, User» contacts; 19 20 private String accountName; 
21 private String fullName; 22 23 public User(int id, String 
accountName, String fullName) ( ... ) 24 public boolean 
sendMessageToUser(User to, String content)( ... ) 25 public boolean 
sendMessageToGroupChat(int id, String cnt){...} 26 public void 


setStatus(UserStatus status) ( ... ) 27 public UserStatus 


getStatus() { ... } 28 public boolean addContact(User user) ( ... } 


29 public void receivedAddRequest(AddRequest req) { ...} 30 public 


void sentAddRequest(AddRequest req) { ... } 31 public void 
removeAddRequest(AddRequest req) { ... } 32 public void 
requestAddUser(String accountName) { ... } 33 public void 
addConversation(PrivateChat conversation) { ... } 34 public void 
addConversation(GroupChat conversation) { ... } 35 public int 
getId() { ... } 36 public String getAccountName() { ... } 37 public 
String getFullName() { ... } 38 } 





Conversation ÆR , RARA Conversation ÆGroupchat hE 


PrivateChat , INS SSBB CAIBE. 


1 public abstract class Conversation { 2 protected ArrayList<User> 
participants; 3 protected int id; 4 protected ArrayList<Message> 
messages; 5 6 public ArrayList<Message> getMessages() { ... } 7 
public boolean addMessage(Message m) { ... } 8 public int getId() { 
«++ } 9 } 10 11 public class GroupChat extends Conversation í 12 
public void removeParticipant(User user) { ... } 13 public void 
addParticipant(User user) { ... } 14 } 15 16 public class 
PrivateChat extends Conversation { 17 public PrivateChat(User 
user1, User user2) { ... 18 public User getOtherParticipant(User 
primary) { ... } 19 } 2@ 21 public class Message { 22 private 
String content; 23 private Date date; 24 public Message(String 


content, Date date) { ... } 25 public String getContent() { ... } 


26 public Date getDate() ( ... } 27 } 


AddRequestfUserStatus S28 tb Rigs , DIRETZ , TERRIER — 
E, ERSA. 


1 public class AddRequest { 2 private User fromUser; 3 private User 


toUser; 4 private Date date; 5 RequestStatus status; 6 7 public 


AddRequest(User from, User to, Date date) { ... } 8 public 
RequestStatus getStatus() { ... } 9 public User getFromUser() { ... 
+ 10 public User getToUser() í ... } 11 public Date getDate() í ... 


+ 12 ) 13 14 public class UserStatus { 15 private String message; 
16 private UserStatusType type; 17 public UserStatus(UserStatusType 
type, String message) { ... } 18 public UserStatusType 
getStatusType() { ... } 19 public String getMessage() { ... } 20 J 
21 22 public enum UserStatusType { 23 Offline, Away, Idle, 
Available, Busy 24 } 25 26 public enum RequestStatus { 27 Unread, 


Read, Accepted, Rejected 28 } 


ABE) PACA, ILI RIX ANAS , Qi CAD ANNE 
SCH, 


4. IER ES sd ? 


FEAR ARAR , ASTAN Ð. 


[9821 : AMATER AE GEA ZAR. HIYANE 2 


BAÐ EE FI P RHEA], (RIED GARÐANA VISI , APS 
MERA T. J9 S MERA JARI , Ta Lite RAAE , LI 
A 


(RAX : SISS ? 


DIE STATE SINA, Næ, MRHËEËTEZAAER , 
ABST ER 7 Ska IFRS" ? 


[3 : WMA BELLARS EIRE NABER 2 


BK XT KARER HSE REE, ÆR FAR 
ik. Kill RS, MXRERENER 125. 


[ls : MRS ? 
s io Io JEE — ETNE PRS ERE IRA ( DOS ) KE , 


GADD ? AMMAR 2 


9.8 Kizi (E) 


8.8 “ROR” (BAR) mAT : SMF HA, MR. if 
YMA EE. HERIDA, Z—BUB Be GEE NS FRE , XM 


TMA EIH Y , BRENT. PURETA , zer P uns 
NA MES. ESHAAN SR, Be, HE Rf BSN 
FIRE, AAAA RRI A , H "MEDIA". (660) 


RA 


PATEE VIT, (RINE RESTER , BU MRS. 


IR, EUR SAMA. AMATO als Fr sa JA 
LAMA NA. 


1+61F 49) kg EF , USADAS DAS. 


EMT 39 R SE AT , MAT 4 f ÐA SAF. 


SCT FAVES , REIN. 


HARÐNA , URAMA I (game). 1H# (board). if (piece, Æ 





FRAT ) ADR (player). ZAR EKES ? 
1. IŻ-RIŻBIlifBlackPieceffilkahitePieceżċ 2 


too, FUN BGN JJ A CSS EP ec ee RE HiBlackPiece2Éf[WhitePiece 
K. JAM, AMA. SENE SEPT SE, KA, RZ, AR 
ERNI ARA. Alt, ELIMIÄ SIEN 
ellEPieceät , 27 ite sti S SAME. 


2. EBoardflGamef} MHZ ANE 2 


FAX, AREA KERES ame des YSIN Board, FI, TEISTÄ 
NIKTIMIEE PRUE (RASM TAZE ) MX (ÉTAT, 15% 
AES ) „ AXE in, ll, 2588. AT 
DEEN Ró a Game A , ARE SEKÄ ABoardBa À, Fei Ich 
JETS GameflBoard FRUE , Milla sik NIE h. 


3. EHKROKRDEM? 


RER, KI JE RICH A 
ARE ? KES MaameilläkeoardEHSFPiece ( (RRX AR ) PIX 
HER , SASHA. REISS HBoar dRFIXAPNER , Ft HOLE 
BERN , EHBPiecetkBoardififHBoardiżfiJcolorChangedfilcolorAddedfi 
AHTS MT. 


Game MKII EB 228 ? 


Games NSK , LET Game AJ BERE , TR GameXxj2x R95] 


HERKES. 


A, Game MARS RÉEL PIX, P< BU ART ERI ? ZE 
ala, Bi ER Ei Fo. 


PEERS HABER. 


1 public enum Direction { 2 left, right, up, down 3 } 4 5 public 
enum Color { 6 White, Black 7 } 8 9 public class Game { 10 private 
Player[] players; 11 private static Game instance; 12 private Board 
board; 13 private final int ROWS = 10; 14 private final int COLUMNS 
= 10; 15 16 private Game() { 17 board = new Board(ROWS, COLUMNS); 
18 players = new Player[2]; 19 players[Ø] = new 
Player(Color.Black); 20 players[1] = new Player(Color.White); 21 l) 
22 23 public static Game getInstance() { 24 if (instance == null) 
instance = new Game(); 25 return instance; 26 } 27 28 public Board 


getBoard() { 29 return board; 30 ) 31 ) 


Board F e Ir FAS , BHA NORD , MES EH Game ME, 


1 public class Board { 2 private int blackCount = @; 3 private int 
whiteCount = @; 4 private Piece[][] board; 5 6 public Board(int 
rows, int columns) { 7 board = new Piece[rows][columns]; 8 } 9 19 
public void initialize() { 11 /* ILE CHILE */ 12 } 
13 14 /* lé RAB Die olor DR CBR (row, column) fi 15 * BAM) 


true */ 16 public boolean placeColor(int row, int column, Color 


color) í 17 ... 18 } 19 20 /* M(row, column)HiA , ltd, 21 $ 
SSVI */ 22 private int flipSection(int row, int column, Color 
color, 23 Direction d) { ... } 24 25 public int 
getScoreForColor(Color c) { 26 if (c == Color.Black) return 
blackCount; 27 else return whiteCount; 28 } 29 30 /* EFTER, 8 
newPieces Pi Far 7newColor#ae , 31 * Jb PANA */ 32 


public void updateScore(Color newColor, int newPieces) { ... } 33 } 


IEIRA , fl JE FHPiece2SscHU RENE T. , ZARA MeRAColorstse , RAVES 
EA ke 


1 public class Piece { 2 private Color color; 3 public Piece(Color 
c) { color = c; } 4 5 public void flip() { 6 if (color == 
Color.Black) color = Color.white; 7 else color = Color.Black; 8 ) 9 


10 public Color getColor() { return color; } 11 } 


Player FAR ARR , HSARAT SISÄ , (BANJAR BRENT 


Zu. Player.getScore()ZSFHgGameManagerBX843 2. 


12 public class Player ( 13 private Color color; 14 public 
Player(Color c) { color = c; } 15 16 public int getScore() ( ... } 
17 18 public boolean playPiece(int r, int c) ( 19 return 
Game.getInstance().getBoard().placeColor(r, c, color); 20 ) 21 22 


public Color getColor() ( return color; ) 23 j 


ARA READER EIE S 7 ASTANA. 


Id, FANER SITE , HALIM TARA, MATA MMM AE, H 
IE ir SR A Game KLIN BER , (REA EA 
AES , Bi BRT LEFMIAAING. 


8.9 it PATES (in-memory file system) ASUS MM, Hin 
RRA. golt, BRAND. (See ) 


RA 
> KE ERNIE , Róni MHRA SIE! 


ES sn ROARS RAS , KINESERE EN 
SIT SRB æð 


— RD ERD {EF ile ( X14 ) Directory ( HR ) An. EN 
Directory £—fHFilefllDirectory, Filef[lDDirectory&1RZztBIs RE , Alt 
FEIE f EntryX , BI A TÆKI NE, 


1 public abstract class Entry { 2 protected Directory parent; 3 
protected long created; 4 protected long lastUpdated; 5 protected 
long lastAccessed; 6 protected String name; 7 8 public Entry(String 
n, Directory p) { 9 name = n; 10 parent = p; 11 created = 
System.currentTimeMillis(); 12 lastUpdated = 
System.currentTimeMillis(); 13 lastAccessed = 
System.currentTimeMillis(); 14 } 15 16 public boolean delete() { 17 
if (parent == null) return false; 18 return 


þarent.deleteEntry(this); 19 } 20 21 public abstract int size(); 22 


23 public String getFullPath() { 24 if (parent == null) return 
name; 25 else return parent.getFullPath() + "/ + name; 26 } 27 
28 /* getterfllsetter */ 29 public long getCreationTime() í return 
created; } 30 public long getLastUpdatedTime() { return 
lastUpdated; } 31 public long getLastAccessedTime() { return 
lastAccessed; } 32 public void changeName(String n) { name = n; } 
33 public String getName() { return name; } 34 } 35 36 public class 
File extends Entry { 37 private String content; 38 private int 
size; 39 40 public File(String n, Directory p, int sz) { 41 
super(n, p); 42 size = sz; 43 } 44 45 public int size() { return 
size; } 46 public String getContents() { return content; } 47 
public void setContents(String c) { content = c; } 48 } 49 50 
public class Directory extends Entry { 51 protected ArrayList 
contents; 52 53 public Directory(String n, Directory p) { 54 
super(n, p); 55 contents = new ArrayList (); 56 } 57 58 public int 
size() { 59 int size = @; 60 for (Entry e : contents) { 61 size += 
e.size(); 62 } 63 return size; 64 } 65 66 public int 
numberOfFiles() { 67 int count = @; 68 for (Entry e : contents) { 
69 if (e instanceof Directory) í 70 count++; // BREEN 71 
Directory d = (Directory) e; 72 count += d.numberOfFiles(); 73 } 
else if (e instanceof File) { 74 count++; 75 } 76 } 77 return 
count; 78 } 79 80 public boolean deleteEntry(Entry entry) { 81 
return contents.remove(entry); 82 } 83 84 public void 


addEntry(Entry entry) { 85 contents.add(entry); 86 } 87 88 


protected ArrayList getContents() { return contents; } 89 } 


BA, RANKA RS EM Directory ` ANIS ARSA ARNE. 206 
sk, numberofFiles()FAMTEERHinstanceofisafF , FLIEAENS Á 
it, elle Dis HR RI DI RIĦA THE. 


8.10 ISI HTM NUI, BERNER BIRER ) MERS. ( 660 ) 
RA 


BÆN UHash AUR BD, ZAR ASE VR] 
VIK. 


E, FETESTE ASEAN AKSENT : 


1 public class Hash { 2 LinkedList [] items; 3 public void put(K 


key, V value) í ... } 4 public V get(K key) í ... $ 5) 


ER, items ER , Hhitems[i E MER, BAARIA S AS 
XIF (RP AMIE PERRIER ) . 


DAME, NIE NER MSEKA 25 Sa t REII É IH, 
Bi -MER ESE 


1 public int hashCodeOfKey(K key) { 2 return 


key.toString().length() % items.length; 3 ) 


SE jimillbobäkS XI NS BRE 35], RÉGNER FE, Kl MR AR 


MER , Rd Eed HJ ES Ee, BEKEAIE ? RIMERRE FAIRE 
E, AGRA. 


DR EUR IEEE HERA 


PHRES IA Nellie, (REEN), ELISE, SERRE 
Cell, 


MELIANA CAD. 


1 public class Hash { 2 private final int MAX SIZE = 10; 3 
LinkedList >[] items; 4 5 public Hash() { 6 items = (LinkedList > 
[]) new LinkedList[MAX_SIZE]; 7 } 8 9 /* AFTER] */ 10 
public int hashCodeOfKey(K key) { 11 return key.toString().length() 
% items.length; 12 ) 13 14 public void put(K key, V value) { 15 int 
x = hashCodeOfKey(key); 16 if (items[x] == null) { 17 items[x] = 
new LinkedList >(); 18 ) 19 20 LinkedList > collided = items[x]; 21 
22 /* BIKE ERNE , FASE */ 23 for (Cell c : 
collided) { 24 if (c.equivalent(key)) 4 25 collided.remove(c); 26 
break; 27 } 28 } 29 30 Cell cell = new Cell (key, value); 31 
collided.add(cell); 32 } 33 34 public V get(K key) { 35 int x = 
hashCodeOfKey(key); 36 if (items[x] == null) { 37 return null; 38 } 
39 LinkedList > collided = items[x]; 40 for (Cell c : collided) { 
41 if (c.equivalent(key)) { 42 return c.getValue(); 43 } 44 } 45 46 


return null; 47 ) 48 $ 


Cell RFRA TRUE. KE EI NS 
mi, (REP), SESIDSNGZSEBBIXIAR. 


1 public class Cell { 2 private K key; 3 private V value; 4 public 
Cell(K k, V v) { 5 key = k; 6 value = v; 7 } 8 9 public boolean 
equivalent(Cell c) { 10 return equivalent(c.getKey()); 11 } 12 13 
public boolean equivalent(K k) { 14 return key.equals(k); 15 } 16 
17 public K getKey() { return key; } 18 public V getValue() { 


return value; } 19 } 


SWAN ANA PR MMS ER LAA RRA. MATAR 
BRH#ETHX0(1) (AL, MR Ein, SARE PAZO), AHER SIR 
enim AE) , (ASX hee MIRA , HAFA. 


9.9 EIRA EI 


9.1 SEIT LAE, RENAN, MARELE. Mai. SUN 
NR, BUIN DH RAI. ($8687) 
fk 


PATATA BE Em NIJ ER OS NER, JM EIÐI A , CAE 
An, kæk. 207307. a, age Mn - 17 
ELGEN, Mn -2MMELÆ2NN , EKM EN -3NME LEN. BI, SEGA EUR Ú 
BÆR, ELA DE ES = MATE EAST. 


FRA PB SEHII, 


1 public int countWays(int n) { 2 if (n < @) { 3 return @; 4 } else 
if (n == @) { 5 return 1; 6 } else { 7 return countWays(n - 1) + 


countWays(n - 2) + 8 countWays(n - 3); 9 } 10 } 


E , XNE AISAT DS 
0(3N) ) , IRA SIS, ERE , 
countways SPÆR SK , IX PINSE GE, RA IR SMILE. 


1 public static int countWaysDP(int n, int[] map) { 2 if (n < 0) { 
3 return 0; 4 ) else if (n == 0) { 5 return 1; 6 } else if (map[n] 
> -1) { 7 return map[n]; 8 } else { 9 map[n] = countWaysDP(n - 1, 

map) + 10 countWaysDP(n - 2, map) + 11 countWaysDP(n - 3, map); 12 


return map[n]; 13 } 14 } 


hæfa, HER STR ( int ) AJ ERR 
mat. Sn = 3789 , FRAS mn. (ER I0ng FJVR AR, Í8tSABEMRA E 
AR. 


9.2 AEB INES AMEX x VAIER , REA. [A NZ). Voss AJ 

(0,0) PIX, V) A SDMEA ? HVNRISAÁAERIJ "R" , Mes A PRA Es Rit 
— AA , REE Ll AMA LIÐA FA. ( 680 ) 

RA 


Kill ís AXE, BRYTE, AREKADERE. RIES 


HAND, 


IHITEH- RR, RISE EE YO YE, HX AS, Alt, RIBERE 
(SAN MOVIE XIE AR. BØRUR TANI (SAR “ni 
r" )Em: 


in | n! 


r] r'(n-r)! 


MX NER , MATER: 


| X+Y | _(X+Y)! 
X | Jo 





RANE — ta AÐ THES HHA. 


PAI LS KSF MEDIA AE, EX PRØV DÍA. X+ FE 
BIFFLE (X+Y) INF. AU, AX ajat, XDR , YNF 
JD. REX HEIHE , BB ASAP, RIDA , KIKSI 
LOC FRY! SES SIRET : 


COPE 
XITI 





APT : RE EFTER AEE 


IRIS HR , IRER STE É (X, Y)HIME— , EE CAE 
R: (X-1,Y)Ek(X,Y-1), BIE, Kill ZE ARS SE (X-1,Y)Ek(X, Y- 1) BYES 


42 


GAA BEES BEE ANE ? STE CHRUTE (X-1, V)EK(X, Y- 1) 805818 , FRAJ 
EULA MER. Alt, EIKE SI (X-1,Y) AMABA, Æ 
IRJ (X-2,Y)F0(X-1,Y-1) , EEOG Y-1) AESP , Sr (X-1,¥-1)4#0(X,Y-2). 
HER MARR (X-1,Y-1) HH SAA ` BATS EIS IÈ 


AH , ERE MIRAGE , ANDREA A Ella. Hee 
E SEA AI CB, 


1 public boolean getPath(int x, int y, ArrayList<Point> path) { 2 
Point p = new Point(x, y); 3 path.add(p); 4 if (x == 0 88 y == Ø) I 
5 return true; // kal 41844 6 Y 7 boolean success = false; 8 if 
(x >= 1 88 isFree(x - 1, y)) { // WAIA 9 success = getPath(x - 
1, y, path); // B47! (AE 10 } 11 if (success 88 y >= 1 88 
isFree(x, y - 1)) í // MÆRE 12 success = getPath(x, y - 1, 
path); // nJfj ! [B] EXE 13 ) 14 if (success) í 15 path.add(p); // Ð 


TISUAEBEXE 16 ) 17 return success; 18 } 


LAIR EE f ERRE. EE RRE (Xx, kein = 


Y)#0(X,Y-1) ÅTTE. 242^ , AR PSI Kl 
. BOE, BR: (X-2,Y). (X-1,V-1), (X-1,V-1)F0(X,V- 


HP, (X-1,Y-1) EÐUR , CERERI E KTRD. Ela, 
Zen RICANS (X-1,Y-1) , AARE SANTA. 


PERISH I SHIA. 


1 public boolean getPath(int x, int y, ArrayList<Point> path, 2 


Hashtable<Point, Boolean> cache) { 3 Point p = new Point(x, y); 4 

if (cache.containsKey(p)) ( // EX TR 5 return cache.get(p); 
6 ) 7 path.add(p); 8 if (x == 0 && y == 0) í 9 return true; // EES 
— E€ 10 ) 11 boolean success = false; 12 if (x >= 1 88 isFree(x 
- 1, vii í // WAPA 13 success = getPath(x - 1, y, path, cache); 
// BJÅT ! (AEE 14 } 15 if (!success 88 y >= 1 88 isFree(x, y - 1)) 
í // MÆRE 16 success = getPath(x, y - 1, path, cache); // HJ47 l 
[ALE 17 Y 18 if (!success) { 19 path.add(p); // Ë J ! BUEH 
XÆ 20 ) 21 cache.put(p, success); // FR 22 return success; 


23:) 
REM FÍS , MBEAN IEE FE SRE EE, 


9.3 TEZMÉBA[0. ..n-1]FP , AMARENA, ER Ali] = i. SENA 

BENSA , TORIES MA, 75 17715, CSAP MARS, EF 
AVIA. HR TRAER, MiZM MH? (936873) 

A 

Bax MAR, BRM RSME tA, FJALER 

ATI UB , REFERIR. 

1 public static int magicSlow(int[] array) í 2 for (int i = 0; i < 


array.length; i++) { 3 if (array[i] == i) { 4 return i; 5) 6) 7 


return -1; 8) 


AV, BAGEN HERA, NEAR IRIX KIT. 


(R RES AUX RSE AAA. Gene OS DLC , M 
BERE SARA , BINA GAS AA ? 


TAERE , RAT, RISS TRE ISISTÄ, META 
KEKE HI. 


EHIH, BRIBES HETE RE ENES VE ? FRA EN 
HUA : 


-40 -20 -1 12 35 7 91213 @ 1 2 34 5 6 7 8 9 10 


ARRIEDTZSALSI = 3, KAA LATEN 3:5| EEN, AAA mid] < 


mid, 


PIRAN RS ASNA ES, MI Kite i - 189 , 135 MAS 
21, ARES ( Dë Seen), BRÁ MEE ) . A, RIÐ) 
TERMO EN MAREA ANA , BRA ME AMS, AS Jk , (BD tk 

k , FER PITA BEA, 


MSIE AIX MAMADA, PES rH: SAS ATES. 


1 public static int magicFast(int[] array, int start, int end) { 2 
if (end < start || start < @ || end >= array.length) { 3 return -1; 
4) 5 int mid = (start + end) / 2; 6 if (array[mid] == mid) { 7 
return mid; 8 } else if (array[mid] > mid){ 9 return 
magicFast(array, start, mid - 1); 10 } else { 11 return 


magicFast(array, mid + 1, end); 12 } 13 } 14 15 public static int 


magicFast(int[] array) { 16 return magicFast(array, 0, array.length 


=L); 17 7 

APT ` FEB ES ÍBA ? 

URAKKA BSE, HANGAVSAÆÐ. LAN) : 
-10 -522234791213012345 67 8 9 10 


AEJA[mid] < midfj , SEI Ire NÆS NU TAE, CREER 
MI, BÁRA H. RA, COS Ch (AAPP). 


Select AE ? K. FHA[5] = 3041, A[4] ARES NA 
Sl. A[4 WMST4 , HRS ESKER | , (Dën, AAT Ale 
TA[5]. 


FLE, ABIA[5] = 3HJ , RATA, Kl SRS. FÅ, 
ERAT , RTL ETR , RBA AAO] SIAL3 ANITA. A[3] 
A I 86pk AR BITR. 


ZE. RIISE De ` SCH Som? d'Cndex Si dvalue Se), Aa, GABA 
F) , MU FOE ÐA Eh, 


AER : 35 MstartSlMath.min(midIndex - 1, midValue)AY7tzH. 
AFAN : BAAS|MMath.max(midIndex + 1, midValue)#endHYstz. 


FRS ASU. 


1 public static int magicFast(int[] array, int start, int end) { 2 


if (end < start || start < @ || end >= array.length) { 3 return -1; 
4 } 5 int midIndex = (start + end) / 2; 6 int midValue = 
array[midIndex]; 7 if (midValue == midIndex) { 8 return midIndex; 9 
y 10 11 /* JERRI */ 12 int leftIndex = Math.min(midIndex - 1, 
midValue); 13 int left = magicFast(array, start, leftIndex); 14 if 
(left >= 0) í 15 return left; 16 ) 17 18 /* BRAY} */ 19 int 
rightIndex = Math.max(midIndex + 1, midValue); 20 int right = 
magicFast(array, rightIndex, end); 21 22 return right; 23 } 24 25 
public static int magicFast(int[] array) { 26 return 


magicFast(array, 0, array.length - 1); 27 } 

Ex , ELENA, ESTERE MEE „PSA TAFIR 1 RE 
iż) Al. 

9.4 RE NIA , (lol Stuten ffE, (685) 

HRA 

FAR NAMA , KISS A NSN. MEA 
ZH T ? KIIALIXÀIHE, EMITE, E TRA "EE" Æ 
BRA EXT SB. MRE, BAMIN: CRATES , BAR 
ERAR. ME, BRM MA , MULE , 24HHn;R , (2 * 2 9... 
JEFINP SK. BIL, ÆRA Sass E, KAARE MUSEO (20) EF. 


ÆS{al, a2, ..., an) UFFE CES LE DIS Ahi ARE ( powerset) , AS 
ÆRA : P({al, a2, ..., an})EkP(n). 


BÆK GAIA 


SRA, BIŻRUIJIEŻINXIESERS = (al, a2, ..., an} 
HATE , ML RA. 


Ee p 

TRÓRB- TIR: (h 

** d : kkkn* = 1 

FA (al BØNFR (). {al}. 

ER + ***n* = 2 

ÆR (a1, a2 BPMINFÄ : 0. (al). (a2). (a1, a2}. 
** d : kkkn* = 3 


It, SSA, PEK MA, DURE AUS En 
= IKA. 


n = 3Hn = 28994 EZ RISO S] ? Frën TI TRA TP E ZER : 


P(2) = {}, {al}, {a2}, fal, a2} P(3) = 1), {al}, {a2}, {a3}, (al, 
a2}, (a1, a3}, (a2, að}, fal, a2, a3} 


AS CANA MET, MARBRE , P (2)85;S 8, 


P(3) - P(2) = (a3), (al, a3}, (a2, a3), (fal, a2, a3) 


ABA , Bell NZ YA BP (2) EP (3) ? RAS, RFE SP (2) BITE , Foxtel 
FEHMIINa: : 


P(2) = tjs {al}, {a2}, fal, a2) P(2) + a3 = {a3}, fal, a3}, {a2, 


a3}, fal, a2, a3} 


MB GH , BEEP). 


xig; ` ***n* > O 


RER DAL F BGN siðar BRIBZUHJP (n) ` FcitP(n-1) , SÄ) 
aR , RES NS A ĦIN an, 


NEE Sec 


1 ArrayList<ArrayList<Integer>> getSubsets(ArrayList<Integer> set, 
2 int index) { 3 ArrayList<ArrayList<Integer>> allsubsets; 4 if 
(set.size() == index) í // EZI , MATRÉ 5 allsubsets = new 
ArrayList<ArrayList<Integer>>(); 6 allsubsets.add(new 
ArrayList<Integer>()); // B&G 7 Y else í 8 allsubsets = 
getSubsets(set, index + 1); 9 int item = set.get(index); 10 
ArrayList<ArrayList<Integer>> moresubsets = 11 new 
ArrayList<ArrayList<Integer>>(); 12 for (ArrayList<Integer> subset 
: allsubsets) { 13 ArrayList<Integer> newsubset = new 
ArrayList<Integer>(); 14 newsubset.addAll(subset); 15 
newsubset.add(item); 16 moresubsets.add(newsubset); 17 } 18 


allsubsets.addAll(moresubsets); 19 } 20 return allsubsets; 21 } 


BORAR AO(2n) , OSU. AE Ciäitäjiä , RDA 
SS EU. 


Wë : MOISE ( Combinatorics ) 
RE LIISI AISTII , AALS DUE REA Tini, 


opt. HJÁ SEG, MT AM : (1)IŻITEMIXTEA 
( "yes" AX) , RE ( 2) KITKAN NEST ( "no" KS). HEMNE 
ENTRE #yesflhno , HA "yes, yes, no, no, yes, no” , 


FAIL , PS: 
£ "yes" / "no" EJI ? MUREN "yes" MF1,8 "no" dire, ARA, 
THE. 





BE MEMBRAN Sa TETEN IJH ( RATAS) . Blik 
EI PAS , BEDS E Mt | 


1 ArrayList<ArrayList<Integer>> getSubsets2(ArrayList<Integer> set) 
{ 2 ArrayList<ArrayList<Integer>> allsubsets = 3 new 
ArrayList<ArrayList<Integer>>(); 4 int max = 1 << set.size(); /* it 
Sin */ 5 for (int k = 0; k < max; k++) í 6 ArrayList<Integer> 
subset = convertintToSet(k, set); 7 allsubsets.add(subset); 8 } 9 
return allsubsets; 10 } 11 12 ArrayList<Integer> 
convertintToSet(int x, ArrayList<Integer> set) { 13 
ArrayList<Integer> subset = new ArrayList<Integer>(); 14 int index 


= 0; 15 for (int k = x; k > 0; k >>= 1) { 16 if ((k € 1) == 1) { 17 


subset.add(set.get(index)); 18 } 19 index++; 20 } 21 return subset; 


22 } 

TALLA FRIA , PRATER , HG F< >, 
9.5 RE | 7JiA , ER FAJERKIETARFIEAR, ( 680 ) 
ÁA 


RT EON, fj is AF) 


ala2...anZzEzm, 

TTS 1 

S = al, RA TMH , Herat, 
** d + kkon = 2 

S = ala2, RMAIL ala2HMa2al., 
** d ` kkkn* = 3 


ÈI, SSRS, Riala BS , UNA Ha1a2a3 AT HEP 


BEAR ? ei, SÆ 
ala2, a2a1 
RIRE : 


ala2a3, ala3a2, a2ala3, a2a3al, a3ala2, a3a2al 


PETER SIA FRE a3 , Matta. BA , ER Rar (2) 
^Epk f (3) Me? RAA , 1230 (2) BAAS BA PSS Ree BDBJ, 


let in > O 


IT, RIRFEERNTER. BACKS (n-1) ASF , HARE and: 
NREL RANTS. 


EMIR. 


1 public static ArrayList<String> getPerms(String str) { 2 if (str 
== null) { 3 return null; 4 } 5 ArrayList<String> permutations = 
new ArrayList<String>(); 6 if (str.length() == 0) ( // BIER 7 
permutations.add( ”” ); 8 return permutations; 9 } 10 11 char first 
= str.charAt(0); // HUSSE—TPFÆ 12 String remainder = 
str.substring(1); // FØRÆ—NFM 13 ArrayList<String> words = 
getPerms(remainder); 14 for (String word : words) { 15 for (int j = 
0; j <= word.length(); j++) { 16 String s = insertCharAt(word, 
first, j); 17 permutations.add(s); 18 } 19 } 20 return 
permutations; 21 } 22 23 public static String insertCharAt(String 
word, char c, int i) { 24 String start = word.substring(0, i); 25 


String end = word.substring(i); 26 return start + c + end; 27 } 
Han PAPAS AAA ANS REHO0(n!) , BASE. 


9.6 SN ABA , FIER SIE RAMAS ( AAKSIEMEMN ). (Á 
68% ) 


E 


ER 


MEE RS MAS MMA (n- 1) 898625 , M 
Bän DIR, MED LE , IX TAM Hå. 


FÉREEn = SN : 

(00) ((0)) OM (00 000 
ln = 2898927 LIEB FRIR 2 
(0) OO 


RULES ERE ANAS BEEN ES. STN ME 
QUE, ECRIRE | BERANE SS, 


ZE. JÆÐIU FE 


(0) > (OO) /* EINES ZAA RES */ -> ((0)) /* ÆR2 
EES LEN MES * -> 000) /* LÆRA MES */ 0 
O > (0)0 ~ ERINA ARA ES */ -> (MO) /* ÆÐA 
tis Za A MES */ -> 000 /* ESFERA MES */ 


BR, TORES SAS „ O (O) EÐ Tm. 


E RAMA , BA , SFR RIAA , Di RIĦ 


a. 


1 public static Set<String> generateParens(int remaining) { 2 


Set<String> set = new HashSet<String>(); 3 if (remaining == 0) { 4 
set. addi " ); 5 } else í 6 Set<String> prev = 
generateParens(remaining - 1); 7 for (String str : prev) { 8 for 
(int i = 0; i < str.length(); i++) í 9 if (str.charAt(i) == ‘( `) 
{ 10 String s = insertInside(str, i); 11 /* Zis^ftsetrh , MifsfiA 
set, HR, 12 * ATTRA, Hashset 2Bajisaaszess, 13 $ Alt 
MBE MBIA bebe */ 14 set.add(s); 15 ) 16 ) 17 if 
(!set.contains( '()' + str)) í 18 set.add( "()' + str); 19) 20 } 
21 } 22 return set; 23 } 24 25 public String insertInside(String 
str, int leftIndex) { 26 String left = str.substring(0, leftIndex + 
1); 27 String right = str.substring(leftIndex + 1, str.length()); 


28 return left + "(9)" + right; 29 } 
AFA, AME te ERES FEE ORE SASHA. 


A AA, MES HISSI, EXA, X 
IAES |, RESEDA ( Ê FRE ) . 


Rit 
at dil 


REAR, BR TÆR. BIBRA S Butt 
= , BA, WAAS , MAIA AIR EIR 


as ` RECESO AA, Malt A AIRE, 


AS ` RÆ GREATER , ol UE A E, (IRIS HUA ? URA 
SUAS AS , MEUM ARR. 


BIE, KRR HR ABRE ss 2 El, ISKAALESISA , MIAN 


EES AREA. MRAIESIAESIAS (BEER PATA s ES 
2 ) , MEA NAH SAA. 


1 public void addParen(ArrayList<String> list, int leftRem, 2 int 
rightRem, char[] str, int count) { 3 if (leftRem < @ || rightRem < 
leftRem) return; // KUK 4 5 if (leftRem == 0 88 rightRem == 0) 
( /* SAS US */ 6 String s = String.copyValueOf(str); 7 
list.add(s); 8 } else ( 9 /* EKAAJESISA , MMAX—TŻES */ 10 
if (leftRem > 0) { 11 str[count] = '( ; 12 addParen(list, leftRem 
- 1, rightRem, str, count + 1); 13 ) 14 15 /* EET ERES, UD 
MAS */ 16 if (rightRem > leftRem) í 17 str[count] = ^") ; 18 
addParen(list, leftRem, rightRem - 1, str, count + 1); 19 } 20 } 21 
} 22 23 public ArrayList<String> generateParens(int count) { 24 
char[] str = new char[count*2]; 25 ArrayList<String> list = new 
ArrayList«String»(); 26 addParen(list, count, count, str, 0); 27 


return list; 28 } 


AIIERNETEF AI 1385 D ENES TAES , MA B+ SES 
RIL, FALL, RIE Máli D. 


9.7 SKE, SVT S ERR Ars "FAME" DRE. SE | BER 
( LUTHER , TRIAGE). ARO AÐ STAÐA 
OR, HERRA. ($69X) 


RA 


EI ER PIX AS EARS. fi MRF (HUSE ) AR 
paintFill (las SARA) , KURE BERTA "ê 
HE. KISS NRK MAR paintFill, Þó 5K , — DM nu 
AM 


BAÐA FEÐUR ME : 


1 enum Color { 2 Black, White, Red, Yellow, Green 3 } 4 5 boolean 
paintFill(Color[][] screen, int x, int y, Color ocolor, 6 Color 
ncolor) í 7 if (x < 0 || x >= screen[@].length || 8 y «e || y >= 


screen.length) { 9 return false; 10 } 11 if (screen[y][x] 
ocolor) { 12 screen[y][x] = ncolor; 13 paintFill(screen, x - 1, y, 
ocolor, ncolor); // A 14 paintFill(screen, x + 1, y, ocolor, 
ncolor); // Á 15 paintFill(screen, x, y - 1, ocolor, ncolor); // 
+ 16 paintFill(screen, x, y + 1, ocolor, ncolor); // F 17 } 18 
return true; 19 } 20 21 boolean paintFill(Color[][] screen, int x, 
int y, Color ncolor) { 22 if (screen[y][x] == ncolor) return false; 


23 return paintFill(screen, x, y, screen[y][x], ncolor); 24 } 


itjiscreen[y] DIA, BÍÐ sy RAR Fh 
(HEIBÆRA) , Sin DIN Fl. yRB98 S TR. FEDA 
SREB , ix^ 3073 EREI. 


9.8 Ee RAVEN, "gien, 1023. 523481123 , SUSI ENT AL 
MRNA. ( 35691 ) 


RA 


Me MBAR ANDER RAR BIER (EETRIS ) TS 
makeChange(n), 


(Bin = 100, RIVERA 1000 13) URSIN. NK TAZA 
RANE ? 


FANE LOOK ÆRE, 1. 2. 384257348 ( quarter) , AL: 


makeChange(100) = makeChange(100 , (Ho 254 RBTBD) + 
makeChange(100 , fEH1N2557%E) + makeChange(100 , (H2251) + 
makeChange(100 , 3255 ET) + makeChange(100 , fi&FH47 255 ET) 


FAURE, TUELLA S. AMI , makeChange(100 , ($ 
Æ11257 Er) SmakeChange(75 , (#9025578) SN. KÆRI , MURA 
100 RTR ÆR N255 KID, BBA , Kl MR ABBAS BAS DIRS. 


[SÉRIE EIER makeChange (100 , (#FH24^25HHEM), makeChange(100 , få 
Fd37 ^ 2525 48TH )filmakeChange(100 , 4255 Bb). LE, GUIDE NTS 
423 : 


makeChange(100) = makeChange(100 , fEH0( 2573 REM) + makeChange(75 , 
(EON 25570) + makeChange(50 , F0 ^ 257) + makeChange(25 , 
[BFHe 2525 08TH) + 1 


Ha 11 , makeChange(100 , f&Hj47255tBrb)SET a. FEOF "7 
SEUL" . 


He RAN ? RISE y 200 , MÆLIR bi TN THESAAET : 
107 Er) (dime). 


BEER 25 NET B GA SERI LÆRTE 10 , 525 E UR AD 
HPA NEAR , HÆ EM FEDERER F : 


makeChange (109 , Ho 25748) = makeChange(100 , fERHeN2557%ET, e 
miet) + makeChange(100 , fERH0(2573 Rm. 1108) + 
makeChange (109 , (ERJo/N257 rb, 2/7 10238TBD) + ... makeChange(100 , 
Ho 125250810. 18110541) makeChange(75 , fEÆeN257%E) = 
makeChange (75 , Fo (25348. 0 107 REM) + makeChange(75 , Jor: 
259) Em. 1NØSMET) + makeChange (75 , (8FJo/h254) Eih. 211048] ) 
+ ... makeChange(75 , fi FHe 2525 ET, 7107 REM) makeChange(50 , (Ë 
Ho/253 Rm) = makeChange(50 , fige N25g ET, ON1OSMETN) + 
makeChange (50 , Fo 25348. 11107 rh) + makeChange(50 , Jor: 
259) Em. 21094) + ... makeChange(50, FO 2543 firp, 5108 
rB) makeChange(25 , Fe 257 REM) = makeChange(25 , (fEHØ 2574 
rB. 01073 REP) + makeChange(25 , fERHe 254 Em, 191098) + 
makeChange (25 , Ro N55%EM, 271057 Rp) 


HIRE ASTRO ( nickel) Bj , CMAs RER EA, REKST 
MAZA, REA ZE 734 2,82 19/3. 


18 BIR FT RCA. FS MALE , makeChange(50 , Ro 2525088 
rb. 5100 GEP) AREA, AIS MIENTRAS. 


EF SN PADI : 


1 public int makeChange(int n, int denom) { 2 int next denom = 0; 3 
switch (denom) { 4 case 25: 5 next denom = 10; 6 break; 7 case 10: 
8 next denom = 5; 9 break; 10 case 5: 11 next denom = 1; 12 break; 
13 case 1: 14 return 1; 15 ) 16 17 int ways = 0; 18 for (int i = 0; 
i * denom <= n; i++) { 19 ways += makeChange(n - i * denom, 

next denom); 20 } 21 return ways; 22 } 23 24 


System.out.writeln(makeChange(100, 25)); 


LEMA REBT AREA, Ad, REINE 76 , MaA TEATHA 


A 
Ho 


9.9 Bit MZ, FEN EES SE CASA, Ka ás) 
17, NESI, BHE E. DER "NAS skær, AREA 
HE MAR AAA AR. ( 6900 ) 

KATA 


HEI ES x SPRE PÄTSI Sj, NESU T SIT. 89), Dr: 
MÆRE. BAAD, F 47. WRIA REE KR. 





"B EAH , EPER 


ES— FEMER LAVESTE, kiss. (XARA , 
MARÉES AEREA. ) APA AS TA Ale ? HESA 
join, BUTA RRHTRE. 


DI. ARAD) (ERE ES x siltä HATE MAGE , EUNEUZWIT : 


/\Sats x sth FSA = NER ES «SHE FIR, D'Sich VERWUTF 
(7, 0) + VEG Es x SJÅ CAA, BRA PEJE, 1) + NERE 
8x stim CAA, BRF T SUBIT U, 2) + NERE «SHE AE, H 
HE rt, 3) + ÆRES x SHE HANE, Dm SIT, 
4) + NEAS» SEE CAA, BHP PEU, 5) + NEA TESx8E 
fa EHKÄ, BEP—TVERUTF(7, 6) + BEATES x siitä HANE, BA 
VERYFT, 7) 


Re , HHE XIII SE : 


(6, 7) 


ER, Well SERUM (7, 3)40(6, 3 NASN , HASSE EJE 
FEH. AAW MES CHER. 


jä PR, BSUS J. 


1 int GRID SIZE = 8; 2 3 void placeQueens(int row, Integer| ] 
columns, 4 ArrayList<Integer[]> results) { 5 if (row == GRID SIZE) 


{ // HAANES 6 results.add(columns.clone()); 7 ) else í 8 for 


(int col = @; col < GRID_SIZE; col++) { 9 if (checkValid(columns, 
row, col)) í 10 columns[row] = col; // ÆRMER 11 placeQueens(row 
+ 1, columns, results); 12 } 13 ) 14 ) 15 } 16 17 /* få (rowl, 
column1) J GEMERA , MAS 18 * t88#8A7.HitE2RAUUAFH6- EURE, Á 
w 19 * SCC TE, A MAplacequeentf, 20 * ARSIÐIN— 
VS, RICA], XGTÆ 21 * SAY */ 22 boolean 
checkValid(Integer[] columns, int row1, int column1) { 23 for (int 
row2 = 0; row2 < rowl; row2++) { 24 int column2 = columns[row2]; 25 
/* KIE(row2, colum2)EBSil(row1, column) KA 26 * FEATS 
*/ 27 28 /* MERETE BER */ 29 if (column1 == column2) í 
30 return false; 31 } 32 33 /* RENAR : AMIINIERST 34 * Mi 
AJEA, MATVANER 35 * EHAE */ 36 int columnDistance = 
Math.abs(column2 - column1); 37 38 /* row1 > row, ÆFHEXÆNTE */ 
39 int rowDistance = row1 - row2; 40 if (columnDistance == 


rowDistance) { 41 return false; 42 } 43 } 44 return true; 45 } 


ita, F TRAIN TEE, AKING ENERETT RI x SEE , RFE 
— EBA , HHcolumns[r] = cre ANEM rc, 


9.10 HR HEN MET , Fwi, Bhi, di. TARN, KA TIRER 
Hj, RSA. SETAEVØAKT LENET. SIDA, ARE 
H HAS, BERE NE TÆT SENE. ( 690 ) 


fili 


E AS 


ESMALTES : bi, b2, ..., bn. BÉBÉS SES 
max (ÆRB/IL1ÄIE EE, RA Sbr, ..., IRSN/AIbNÅIE SEE). 
WEN, RS BFF SRS Rós , WEEK 


HARSSE. 


(BE , AK AR SR ? Nr S ZAR LT. X 
HAVA ER RIA ARS EEES, MIKE. 


SÁ KR SSA , VÆR , Ab5AÀTb1 , BAM DAA IE 
F: (bl, b5, ...), AAbI-REREDS FH. 


A 


1 public ArrayList<Box> createStackR(Box[] boxes, Box bottom) { 2 
int max height = 0; 3 ArrayList<Box> max stack = null; 4 for (int i 
= 0; i < boxes.length; i++) { 5 if (boxes[i].canBeAbove(bottom)) { 
6 ArrayList<Box> new stack = createStackR(boxes, boxes[i]); 7 int 
new_height = stackHeight(new_stack); 8 if (new_height > max_height) 
{ 9 max_stack = new_stack; 10 max_height = new_height; 11 } 12 } 13 
} 14 15 if (max_stack == null) { 16 max_stack = new ArrayList<Box> 
(); 17 } 18 if (bottom != null) { 19 max_stack.add(@, bottom); // 


HABEAS 20 } 21 22 return max stack; 23 } 


Fie ASNA ISA , (RK 
PIL (b3, b4, ...}AIRER RIS. PAI uw BUBBEE A EEE 
E, CENIZAS, BIXEE. 


1 public ArrayList<Box> createStackDP(Box[] boxes, Box bottom, 2 
HashMap<Box, ArrayList<Box>> stack_map) { 3 if (bottom != null && 
stack_map.containsKey(bottom)) { 4 return stack map.get(bottom); 5 
} 6 7 int max height = 0; 8 ArrayList<Box> max_stack = null; 9 for 
(int i = 0; i < boxes.length; i++) { 10 if 
(boxes[i].canBeAbove(bottom)) { 11 ArrayList<Box> new stack = 12 
createStackDP(boxes, boxes[i], stack map); 13 int new height = 
stackHeight(new_stack); 14 if (new_height > max_height) ( 15 
max_stack = new_stack; 16 max height = new height; 17 } 18 } 19 } 
20 21 if (max stack == null) max stack = new ArrayList<Box>(); 22 
if (bottom l- null) max stack.add(Ø, bottom); 23 

stack map.put(bottom, max stack); 24 25 return 


(ArrayList<Box>)max_stack.clone(); 26 } 


(RABEL) , 2571 59/11 Zs max_stack.clone() , max stackfiità 
EE SOS ? isiä , (BERTE REA TIR EL, 


Dikclone()KEObject*, HAS : 
1 protected Object clone() { ... } 


BESAN, DUES, (ARMA, Allt, NRK Object 
Foo2SEB f clone() , EH9clone() HARRE] Object. 


IXIERIES (ArrayList<Box>)max_stack.clone()AJRLIE EH. ix 29zEB5 


clone() , BZAR AARE] Object , BIL, RITEM ÆR. 


9.11 E-MAIL, HO, 1, & | Sk , UR — SERRA RE 
result , SCHI— NAZ , AOA] LAA SAMA zan Breu LCE, 


( 6970 ) 
WE 
FREDE , RIKK HSS ET BAKKA. 


IŻEEŻXint f(expression, result) AREA return AARAA 
E. RITES HF(10/0|1, true) (EE, ¿Garni | e| HES (EL KAA 
truek EDR ). S fe SWAAT WES ER WES. Alt, RITA 
A : 


f(1^0|0|1, true) = £(1 ^ (81011), true) + f((1^0) | (ol1), true) + 
f((1^0|0) | 1, true) 

bla, BIR LETRAS, BENERNA FR MESSI 
fj. 

WE, AMARA RARA, bbaDF((170) | (211), true) ? FE 
BB, Wëlt true, ART EE E true, A , X 
ARAGON: 


f((1^0) | (el1), true) = f(1^0, true) * f(Ø|1, true) + f(1^0, 


false) * f(0|1, true) + f(1^0, true) * f(Ø|1, false) 


SN ES ë : 


f(exp1 | exp2, true) = f(exp1, true) * f(exp2, true) + f(exp1, 
true) * f(exp2, false) + f(exp1, false) * f(exp2, true) f(expl € 
exp2, true) = f(exp1, true) + f(exp2, true) f(exp1 ^ exp2, true) = 


f(expl, true) * f(exp2, false) + f(expl, false) * f(exp2, true) 
XIF False? , RIT AE RSS : 


f(exp1 | exp2, false) = f(exp1, false) * f(exp2, false) f(exp1 8 
exp2, false) = f(expi, false) * f(exp2, false) + f(exp1, true) $ 
f(exp2, false) + f(exp1, false) * f(exp2, true) f(exp1 ^ exp2, 
false) = f(expi, true) * f(exp2, true) + f(exp1, false) * f(exp2, 
false) 


Ek, BAX ND, RERZÉRHXHXIIX#BIEHI. GER: DERN 
TVE, LUIS AICA , NEJM OSGER SSE Res. ) 


1 public int f(String exp, boolean result, int s, int e) { 2 if (s 
== €) { 3 if (exp.charAt(s) == "1 88 result) { 4 return 1; 5) 
else if (exp.charAt(s) == "0 88 !result) í 6 return 1; 7 } 8 
return 0; 9 } 10 int c = 0; 11 if (result) í 12 for (int i = s + 1; 
i <= e; i += 2) í 13 char op = exp.charAt(i); 14 if (op == 8 ) í 
15 c += f(exp, true, s, i - 1) * f(exp, true, i + 1, e); 16 } else 
if (op == "| ) { 17 c += f(exp, true, s, i - 1) * f(exp, false, i 
+ 1, e); 18 c += f(exp, false, s, i - 1) * f(exp, true, i + 1, e); 
19 c += f(exp, true, s, i - 1) * f(exp, true, i + 1, e); 20 } else 


if (op == '^' ) í 21 c += f(exp, true, s, i - 1) $ f(exp, false, i 


+ 1, e); 22 c += f(exp, false, s, i - 1) * f(exp, true, i + 1, e); 
23 } 24 } 25 } else { 26 for (int i = s + 1; i <= e; i += 2) { 27 
char op = exp.charAt(i); 28 if (op == & ) í 29 c += f(exp, 
false, s, i - 1) * f(exp, true, i + 1, e); 30 c += f(exp, true, s, 
i - 1) * f(exp, false, i + 1, e); 31 c += f(exp, false, s, i - 1) * 
f(exp, false, i + 1,e); 32 } else if (op == ‘|’ ) í 33 c += f(exp, 
false, s, i - 1) * f(exp, false, i + 1,e); 34 ) else if (op == 

N ) í 35 c += f(exp, true, s, i - 1) * f(exp, true, i + 1, e); 
36 c += f(exp, false, s, i - 1) * f(exp, false, i + 1,e); 37 } 38 } 


39 } 40 return c; 41 } 
BARAT , BAEREN , IFE P expB B, CERF (exp) (RE, 


EWEJRIXTIRIZA , BB, SAAT. ÆR RA 
Einijsexpressionfresulti#f7 Ær. 


1 public int f(String exp, boolean result, int s, int e, 2 


Hi 


HashMap«String, Integer» q) { 3 String key = + result + s + ej 
4 if (q.containsKey(key)) { 5 return q.get(key); 6 } 7 8 if (s == 
e) { 9 if (exp.charAt(s) == "1 88 result == true) { 10 return 1; 
11 ) else if (exp.charAt(s) == "0 88 result == false) í 12 
return 1; 13 } 14 return @; 15 } 16 int c = @; 17 if (result) { 18 
for (int i = s + 1; i <= e; i += 2) { 19 char op = exp.charAt(i); 
20 if (op == ‘& ) { 21 c += f(exp,true,s,i-1,q) $ 


f(exp,true,i+1,e,q); 22 ) else if (op == "| ) { 23 c += 


f(exp,true,s,i-1,q) * f(exp,false,i+1,e,q); 24 c += 
f(exp,false,s,i-1,q) * f(exp,true,i+1,e,q); 25 c += f(exp,true,s,i- 
1,q) * f(exp,true,i+1,e,q); 26 ) else if (op == '^ ) í 27 c += 
f(exp,true,s,i-1,q) * f(exp,false,i+1,e,q); 28 c += 
f(exp,false,s,i-1,q) * f(exp,true,i+1,e,q); 29 } 30 } 31 } else ( 
32 for (int i = s + 1; i <= ej i += 2) í 33 char op = 
exp.charAt(i); 34 if (op == ‘& ) í 35 c += f(exp,false,s,i-1,q) $ 
f(exp,true,i+1,e,q); 36 c += f(exp,true,s,i-1,q) * 
f(exp,false,i+1,e,q); 37 c += f(exp,false,s,i-1,q) * 
f(exp,false,i+1,e,q); 38 ) else if (op == "| ) í 39 c += 
f(exp,false,s,i-1,q) * f(exp,false,i+1,e,q); 40 } else if (op == 
N ) { 41 c += f(exp,true,s,i-1,q) * f(exp,true,i+1,e,q); 42 c += 
f(exp,false,s,i-1,q) * f(exp,false,i+1,e,q); 43 } 44 } 45 } 46 


q.put(key, c); 47 return c; 48 } 


a, BAKER USER AN, IBA NEI. EK TR 
ATLAS nek EDIT , Bell læs íSHtotal(exp) - f(exp = true) KG 
Hf(exp = false), 


E 


XI te TL S HIMOA , HARTAR, RAMA AMS , 
MESA FER, RO NS EFE : 


(2n)! 


"Gent 


DA , SUCER : 


1 public int f(String exp, boolean result, int s, int e, 2 
HashMap<String, Integer» g) í 3 String key = “" + s + e; 4 int c 
= 0; 5 if (!q.containsKey(key)) { 6 if (s == e) { 7 if 
(exp.charAt(s) == 1 ) c = 1; 8 else c = 0; 9 ) 10 11 for (int i 
= s + 1; i <= e; i += 2) í 12 char op = exp.charAt(i); 13 if (op == 
& ) { 14 c += f(exp,true,s,i-1,q) * f(exp,true,i+1,e,q); 15 } 
else if (op == "| ) í 16 int left ops = (i-1-s)/2; // Bt ZO 
17 int right ops = (e - i - 1) / 2; // f&St1E&J 18 int total ways 
= total(left_ops) * total(right_ops); 19 int total_false = 
f(exp,false,s,i-1,q) * 20 f(exp,false,i+1,e,q); 21 c += total ways 
- total false; 22 ) else if (op == '" ) í 23 c += f(exp,true,s,i- 
1,q) * f(exp,false,i+1,e,q); 24 c += f(exp,false,s,i-1,q) * 
f(exp,true,i+1,e,q); 25 } 26 } 27 q.put(key, c); 28 } else { 29 c = 
q.get(key); 30 } 31 if (result) { 32 return c; 33 } else { 34 int 


num_ops = (e - s) / 2; 35 return total(num ops) - c; 36 } 37 $ 


9.10 14 RMS RE 


10.1 (ILIFE EEK TIRS , BSiK1000 NEP EEN, RUSS 
ABRAMS (FEN. MEN. mem). (Er D CC 
SUE , FREE. ÍR RS , AE Puneet 
A E, EKES, FETA. ASI SSL 
MIR, ARATE HO, AIRS AISA (Ej, HK, FLIS 
HONOR Pin KRS. ( 58720 ) 


RA 


MR , REKETA EHHE RNR EAM. REAR 
ESA AO BUER. 

E, (op ES FERIEN ERE LIE. 

FP ØRE : FA ELERAN EP m MEKRYSS M33 FB. 


ERI JA CIERTA : DUEBROSINOZGERREAICHUREI , MA JE 
OBA TFiBJIE OE E. ZAR teen , PFIRERAMAMNA , 884 
PRA. 


REMIARER ` RATA LA , E, Bilz 
MÆRE EIVA ESS. His , RIVERS Rs) , LES 
FJARA MR KSL sa, 


Y ERE KELI FANE , JARRAI, 


RIXE , KMIMIUSKESIDPEJ. 


Jl 


FE A IS , LE PIB NS 
MEHREN , AMA DEE, AST BEEN NN, (85 
ES AA FT AEE ENE. rat, e Eu IATA, FASTA 
EP ATT Lil 


LÁ 


733&2 


LIE erte , MAGRE T RLS, Bil 
3D, RITARA, TÆR ES NEUACSR MEC MIR 
ARE 

FA FAVE SCE ED REMAETE Sala. SES NTISTTSMAE. Bill HM 
KANES VEG, DI SCHULE, 


Pim TRADE GAMA. ESPERAR, SOLES SIEN. 
ABA , RS A MB ? 


MLCT SÆ , CATER. ASH HER , RARER 
ESQ Laub AT AS ARIE. 


HPA , SES Ar ONE, Als ESCH. ASSEN MIX 
RIEME. 


et : RESLAR S SERBI ZRS TER , KIKSEDE RTE, NIE 
Pis Ub, BPS rt vs ASE, EE 
IRSA TEAM, Ek IR, 


A MAR, WHEN TiLK ER ER 
(GAD BLA. 
HÆ3 


MORES AMS , MBE MBA. RAXMLES , SUBAREA 


Ah : company name (25%). open (HET). high (æli). low (EE 


fft) . closingPrice (WTA) , PEI XML ERRIRE] : 


1 2 3 4 126.23 5 130.27 6 122.83 7 127.30 8 9 10 52.73 11 60.27 12 


50.29 13 54.91 14 15 16 . . . 17 


a BÆNK En RAGA EE SAGE n 
BRAC. ASMESRAMIOMLBTHE , ALS PASEAR E 
A XMAS arama es. RSA infra: (RE 
LEIÐIR). UE AE EE, KJ LAA AB T 
EE, POE CEM áE. 


KAMAT BER LA Niksi. 


MESTE E eg A ES 
(R. HATE, RN NIE. 

SE MI SETI , #oli JëBPJ E (HwebBR25 ( LLANSOAP ) EP ee Bx 
Zim. BRE LIERESI E. (ER, REMOS E 
DIEQA, 

ER , ERMER, EP IG RAGE Ra rp Së AK AAI NÄEN 
fa. ALT, FEHISQLETJIER , FRAMES im ttini BRUT , C 
IKE LH TAA. 


ABA , ARRE ? KEBAB HESS. AEFI RRE NE 


AYE , PIŻ, XI-FSQLEKXMLIEE, TESFHA-RBWebBlos , (ravens MER 
AEH. 


BÆJAR ee EÐ 83 ( HAIR TIMANE) , ME 
FRUER NF , EANET EH. 


10.2 fRUNMEIKTHÄYUIFacebookaklLinkedInÄNÆ A AUTE duh ? BRIT HE 
ik, ERNA VERKAR EX "452581" (Han, K -> 893) -> 253 


-> AF > ÍR). (58737) 
WE 
MORE NEAR, EAR SIRI , EE deele Most 


ocio LA AHR 


RL : ísl 





AZ , RASISMI) LAA , TBP FART. 


Fi ALENE, SMET NÆR , BÆRE BIER , IIKKA 
NAF ARR. 


1 class Person í 2 Person[] friends; 3 // HER 4 } 
KE TA ZA, JUMP NAF , BHT ENTER. 


MAREL FARTEN ? AACR. ANAA RERS ÆR, 
KRIS "FN HALA A NERE , J REKSIINSKIER S ETER 
ANE. 


ZUR: AB RAR 


SkIÐLinkedInBkFacebookiZ Hl HJARA) , ARS ASE CEDE Alba 

b. (kee BIE MAS EE Elter, ont TEH , ARAAR RIAA 
RAEE ftls t. RITES, HAAR ATA JIDBSUE , HX 
FIVE. 


ENE N AAZRID , IR FAEN SSBIUE : int machine index = 


getMachineIDForUser(personID);, 
FEE ES /JIttmachine indexBSgf/lss. 
ARRE ESE, HUT : Person friend = getPersonWithID(person id);. 


TANGER SIX 1015. KIENT —TServerżà, BÊ (kh tað!) 
E, MB— Machines „flt f 28899183. DA NAPA BYR , ME 
TUL EEG RAUS. 


1 public class Server ( 2 HashMap machines - 3 new HashMap (); 4 
HashMap personToMachineMap = 5 new HashMap (); 6 7 public Machine 
getMachineWithId(int machineID) ( 8 return machines.get(machineID); 
9 } 10 11 public int getMachineIDForUser(int personID) { 12 Integer 
machineID - personToMachineMap.get(personID); 13 return machineID 
== null ? -1 : machineID; 14 } 15 16 public Person 
getPersonWithID(int personID) ( 17 Integer machineID - 
personToMachineMap.get(personID); 18 if (machineID -- null) return 


null; 19 20 Machine machine - getMachineWithId(machineID); 21 if 


(machine == null) return null; 22 23 return 
machine.getPersonWithID(personID); 24 } 25 } 26 27 public class 
Person { 28 private ArrayList friendIDs; 29 private int personID; 
30 31 public Person(int id) { this.personID = id; } 32 33 public 
int getID() { return personID; } 34 public void addFriend(int id) { 
friends.add(id); } 35 } 36 37 public class Machine { 38 public 
HashMap persons = 39 new HashMap (); 40 public int machineID; 41 42 
public Person getPersonWithID(int personID) { 43 return 


persons.get(personID); 44 } 45 } 


HEAR PIIN ESINE), NÆR PAN EA. 


UH, DARRA 


Mt Alla tíkin. TEN S KES NERVENE IE) 
HSE, MENNENE. IR, MRA MARES 
NL , BESUNGA RER, 


UH, ` ERE BRAD AR 


AMBER A AAA REMERA. BIE, AEREAS 
ARABE, MMZREREX. Wr. METR. MEA, ALA 
BEAR. 


ER : EK "mil IWR. ARA NR ? 


Æ BASHA , S36 261 Jee ARS visited, AnA 


R. BERTH , BIH BRA. SRS HT ert , AKA 
Fróða JAH FILI. 


RZ, IR Aar, MEM Nid, BÆÐI 
2107 de 


ASIAT, RSS HAE. KRSM RSH ASA? REMITA ? 
(rÈ ÉRÁ, HAERA (FR ) AMAIA? AMS, 
32S A EEELtO ARIES EZRA, AURA RA Zine g 
12. AMMAR FA AB ? 


XE FRERE ERE Rót) Roa , SAG ETT ZR EE LAR 


10.3 hæ — BINE , 284002 MERE , isiksi! SAR, FE NIE 
SUE RIVER. ERA 1GBA TEKE. MANOR AR ALOMBA A 
RB, 624) ? (73%) 

KETÄ 

FLO] RE 23284012 N IRIAN Ee EE 231-5, RATE LA eA 1cBA 
tz, sel tus, 


ER, HiX80164 PEGE , AS E SU RT FH PI FAI JEU , b 
ERE R. 


12034012 SCAU (BV, bit vector), HER, fysta 
H, RAÐA (MER) MARSH NE. BME la 
32 SE TUE. 


14BVH9F SIL HO. 

In vr DEI (num) , HVARBV.set(num, 1). 
HEB, BRM S|OHIRFÍiBV. 

RAEMAKERS]. 

FRÁ I Eme. 


1 long numberOfInts = ((long) Integer.MAX_VALUE) + 1; 2 bytel | 
bitfield = new byte [(int) (numberOfInts / 8)]; 3 void 
findOpenNumber() throws FileNotFoundException { 4 Scanner in = new 
Scanner(new FileReader( "file.txt" )); 5 while (in.hasNextInt()) { 
6 int n = in.nextInt (); 7 /* ERROR FANS TSR, 8 * 
XilbitfieldAAAXJINAJAZA, 9 * (PIM, Log FT IF BŻAR RRSI2 10 + 
A27) */ 11 bitfield [n / 8] |» 1 << (n % 8); 12 Y 13 14 for 
(int i = 0; i < bitfield.length; i++) { 15 for (int j = 0; j < 8; 
j++) { 16 /* lll MÆ DAYS ti. SRW 17 * RITO, BIERE 
Dal */ 18 if ((bitfield[i] 8 (1 << j)) == Ø) { 19 
System.out.println (i * 8 + j); 20 return; 21 } 22 } 23 } 24 } 


HIM : RÄHER10MBAFIKEAD) ? 


EGET PAINE , MOI LABBA PANEL ERES 
Bk [e] EU DEI H (RESIDAN). REEF AIA 
1000HIKIk, BPA, XikARO ~ 999098 , Kik1f0k1000 ~ 1999890, 
HULE. 


AFS, LG RET KKRMKASVäs , FILL, HÆ 
Ej, Ake ^ 9997 BBS DP NE, 1000 ~ 19997 BHAZ/D , HETE, 
URTER NERA AG ME , BIETEN PT EVS. 


ERGO, BERND SØVNE. FAIR Fa eR IR] 
BERGE , FRAC IMU. 


IRF, MÆ TR RS AAGE? TÉRENATRE. 


SrangeSize AB ORNS PCR] JN GarraySize&7 RAS 
EXA. GER, arraySize = 2 


32 

/ rangeSize , AW—H G2 
32 

VEN. 


PA ER /Jrangesizeitis— MÉ , LEB Ki (UE ) SÆ AIM ( fum] 
E) MEINAA. 


BIRTE : EB 


BRIE SAISIE 1OMBELAC 29223 DANE. BEBE TAS 
ABA (int) , METEWRAFD , Alba LP tr SOEN 
zB, £x E, Kl ASNA: 


arraySize = 232/rangeSize < 221 rangeSize > 232/221 rangeSize > 


211 
BR : WAS 


Fee ED Frangesize NL. FATAL 223 PS DANE , H 
FAP 1226 DELES. BIE, LEIOA : 


211 < rangeSize < 226 


RESET, ENTEROS, (ARMAR, BB , 
ZEE A A) 


TANA í 1451209 RRSCHI, 


1 int bitsize = 1048576; // 2^20LUR; (22447855 ) 2 int blockNum = 
4096; // 2712 3 byte[] bitfield = new byte[bitsize/8]; 4 int[] 
blocks = new int[blockNum]; 5 6 void findOpenNumber() throws 
FileNotFoundException { 7 int starting = -1; 8 Scanner in = new 
Scanner (new FileReader ( 'file.txt' )); 9 while (in.hasNextint()) 
( 10 int n = in.nextInt(); 11 blocks[n / (bitfield.length * 8) ]++; 
12 ) 13 14 for (int i = 0; i < blocks.length; i++) { 15 if 


(blocks[i] < bitfield.length + 8){ 16 /* value < 2420, BBAÏZIXER 


Bæ 17 + bj AMR */ 18 starting = i $ bitfield.length $ 8; 

19 break; 20 } 21 } 22 23 in = new Scanner(new 

FileReader( "file.txt" )); 24 while (in.hasNextInt()) { 25 int n = 
in.nextInt(); 26 /* EEN Ne DU AER , 27 * Mio MZ */ 
28 if (n >= starting && n < starting + bitfield.length * 8) { 29 
bitfield [(n-starting) / 8] |= 1 << ((n - starting) % 8); 30 } 31 } 
32 33 for (int i = 0 ; i < bitfield.length; i++) í 34 for (int j = 
0; j 8; j++) { 35 /* MEG DR PEGE, SAMAISTAA, 36 
+ IŻEMEXJINAJIE */ 37 if ((bitfield[i] 8 (1 << j)) == €) { 38 
System.out.println(i * 8 + j + starting); 39 return; 40 } 41) 42 } 


43 } 


ARE , EFA, JANFE DINE, IE ZA) ? Es, 
Jl leben, Ae Sie. Stes og D rr leng ll DT 
BA, EE, BUREN Sl E Ex 
Je , ERA, AMES BANFF. 


10.4 4Æ— NÅ , BSIEIJNAJEŻI „ NEXAII32 000 , SUBIR A GS SAM , 
ENA ME. FRBAKBPIFS) HÅ , 17 800)+ TESE FRA ESTE. ( #73 


A) 
RA 


FU IJRAKBARAJ A, hitmen Stirs + 4 * 21006, "Ce 32 * 210% 
E532 eeeX. AJELLA coe RAM , RAS SMEAR E 


KIRKE , MALEREN , SR , MISIUVIRIEJI1. 
MESA, METER, 


1 public static void checkDuplicates(int[] array) { 2 BitSet bs = 
new BitSet(32000); 3 for (int i = 0; i < array.length; i++) ( 4 int 
num = array[i]; 5 int num@ = num - 1; // bitsetMoHt, Sue të 
6 if (bs.get(num@)) { 7 System.out.println(num); 8 } else { 9 
bs.set(num@); 10 } 11 } 12 } 13 14 class BitSet { 15 int[] bitset; 
16 17 public BitSet(int size) { 18 bitset = new int[size >> 5]; // 
BRL132 19 } 20 21 boolean get(int pos) í 22 int wordNumber = (pos 
>> 5); // lan 23 int bitNumber = (pos 8 0x1F); // BRLA3Z2EVRA 24 
return (bitset[wordNumber] € (1 << bitNumber)) != 0; 25 } 26 27 
void set(int pos) { 28 int wordNumber = (pos >> 5); // BRLA32 29 
int bitNumber = (pos 8 0x1F); // BRLA3Z2ENRAY 30 bitset[wordNumber] 


|= 1 << bitNumber; 31 } 32 } 


HA, SÄAHEAÄJE , JEI ERES ST PES. Stæ TAÐ 
VAS RF AÐ Nes. ZEHH EÍ (BARRAS), BRL HIVER 
Java EHYBitsetä, 


10.5 REI ARTE RER , KEHTAA RÍM ? (58730) 
KETÄ 


FILE, É NEVER CHE : A RASH ? RARIS 
Æ, RIEN BER HEHE! , EIRA EI REA. 


JJ Y 65 CR, , KISER, MARGE BU , last 
RAVA , hash[v]ig7JE (true). 


AAA ERA) ER AI NAG , BA 
REMAN , HSÉ1AANVIIAE, ARRE NACIO, SEK. 


KN BIKE, / NIER EVEHÉITA ? AHVE#TEÉNWNAEHWEURLRKEN 
AY ? 


QR ETRE Ei Up EMS, RILRIAIREIUR SEI RE CASES FAO 
AA, KH www.careercup.com/page?id=microsoft-interview-guestions5 
TA Hwww.careercup.com/page?id=google-interview-guestionsE Ef 
A. AU, RÆURL BA ENeb ARAGAO, ELISE EMINEM ER URL 
E, MASSA , til, KHmwww.careercup.com?foobar=hello5 


www. Careercup. com —ÉB, 


“THE,” RRF, PRIUMMANASESLAE. " FR , FAME, (B 
XHAN T. Bizcareercup. con HAR AE, rine 
TAN , CABS oe ? KU, 


DISC ie BAIA RACH KIEN TEN" RÉ, FR 
D, 
HRD AEH. REPARAR), 3€ T DOE 5 ETE ELE hY 


UE, MIKEIKINEVÄ S RMA. ITA, Sell JR RESTE A RI 
TRIDAYURL , AFF. 


TÉRATRE aK EH (SCA. 


RAE MURE , F FINN KYRR. EXAM, PAIRS RA 
MIRI ETIN , EETU TIR. 


FIRE „RNA BOL HURL , BEJA MHS. 
AASE, SAR SN. 
ABA, A FYRIR. 
FAM , MIGR , FHS CHIR F. 


LAA, TEA "Fk E Me TT, (RATIÉ RA RENE 
Alan. FARE Folk IETWeDHJINE (GA, RASXT "Web" BA 
Aa KIA) , BBA, ALE MAME AE BTE 

BAILAR. 


XAE—NENLAIAEL , Sk RFS HEN BANER. ÞÆR 
RMS CIA, Dies IA NES tk. SLE, FR 
BARES |tH P— TA 

10.6 ¿2 E100Z2 NOE , AMS HS ? EMAA BS "BERN 
URLTEZMHIS], (5730) 

WE 


10914 MAL (URL) Së HS DENE ? WREAKED ONF S , 
FRI, RI 10012 NARA RIE SAE (478). EAR 


SJRÉINA PERA, 


AV, MOIRA AI RASK SN, SKRR 
IRA HR. TIRER, REGIS RUE, SERIA PEE 
SETURL , WB true, ( A th , ES, NER 
ANINE RE) , (BLÆ. ) 


Zt, Sell YS SIEG HORRORE , BBA , IRISĦIIJE LE40006BÄJ80E , MER 
ŻERA, HEAD ? Ab, Sell Je LASS EEE SME , AS 
SUED RES Fl. 

BEA: MEME 

ALM AÐIR Ft Alla, LISTER, FIRES NIE 
Him 79400028 , F2H1GB, fj Fr ælu .txtBS3C4F 
F, Hx = hash(u) % 4000, UME , PAU REMATE (BRADE 


HENA ) HEEL. DEA, Fr 
fr. 


BRM , RI IET SCENE OR PAA GENUINE, 
EMITIR, KSS. 


WH: SQV as 


A AN), RATERS ENG. TXE , HIS 
DT AAS BEE , fjær æi .txt. 


FME LAF TMT ERE , [EIRJANE4000 TH, TEE A 
PLB E ERA O, 


RENE DIA 40008 ARTE, ÆFIR, IXPIBEFAWIEL 
ES EA E did 
BE. at. OESCH REA MENOS KS 


ER , AAA, ESSEN 8. 


10.7 GRA T WebBlsos8& , SMEARS |S. IXERJR100AM SET AVIS 
RAA, TREAN DIM nata AlprocessSearch(string query) SSA 
ERÄÄ. MJN NIN bush , AKANEOHIÉXT- XE EH [8]— 
EVEIA. FzRprocessSearchAyFHAiRA , ISI EFN], RGB 
RAIAR. SERES, FUMA MARA. (587373) 


RA 

FFA 7 BU ÓMERKARI 
REA TABLE, AS NEZ RTL SEE , 190, (R 
WEZ ër, Ge A GIS HT. 

(Ba 

PEARL MEAL MERA. BASRA A , (RAR 
SARI, IE, ARE DARLA BING E, (AIRE "IE 
H AVTA. 


BRS MERE INA processSearch, RA SIRSKNEIT ERIS RAINARSYLE E 


Fk. Zoller DU EIS (EA). MEELA RE 
RR, CESA E NARRER , Gr Rer TAIK 
200 THe, I), AFTER. 


BAR AA ME ARRS, MER PL NS HEAR. 
BT ÆTT , PARIER MANERE : 


BÆR NVE, PURA RULE ` PASSES, MTIIKEI KISKE 
Les 


H, SRI RS , RAVAN Seek. AAA 
SI BARES , RIT SURRA. 


RL TRS 


SB MPRA : SEI RSH. BBA, XIŻBIEET A, 
ERES, YRBEISODUUTRTIS E EXC TEDU nA ? 


(HAIRS RIBS, RER "ME SERB. SERIE 
JUNE, Bell ATLA Rr ÆI 


AIR NERO DH RAE. 
EH BEES SEIS ? IX MANS RM É TE RA, FIRMA. 


ER BPE MER , VAN MR Xt 


R, PREPS AS. 


Ibh, ARE TVI , SEPTATE PRM. KEM LIE IR 
EHR AR Rr, AMENA MER . 


JI FA, NES f AaB A SOUS. AER TESA 
TERS. itik, GET , —BETSESEKÜUSIUS d SIN , BASÐKIR 
BOT BANK 


1 public class Cache { 2 public static int MAX SIZE = 10; 3 public 
Node head, tail; 4 public HashMap map; 5 public int size = 0; 6 7 


public Cache() í 8 map = new HashMap (); 9 y 10 11 /* 192583 2 phase 


BJ. */ 12 public void moveToFront(Node node) í ... Y 13 public 
void moveToFront(String query) í ... $ 14 15 /* MBSR PRA */ 
16 public void removeFromLinkedList(Node node) { ... } 17 18 /* M 


FEAR, HEFTER */ 19 public String[] getResults(String 
query) { 20 if (!map.containsKey(query)) return null; 21 22 Node 
node = map.get(query); 23 moveToFront(node); // FARE 24 
return node.results; 25 } 26 27 /* ARA , HEIDI] */ 28 
public void insertResults(String query, String[] results) { 29 if 
(map.containsKey(query)) í // MA 30 Node node = map.get(query); 
31 node.results = results; 32 moveToFront(node); // EEFE 33 
return; 34 } 35 36 Node node = new Node(query, results); 37 
moveToFront(node); 38 map.put(query, node); 39 40 if (size > 


MAX_SIZE) { 41 map.remove(tail.query); 42 


removeFromLinkedList(tail); 43 } 44 } 45 } 


DIR2 : RASEN 


ME , FI SÄE INIA NERF, R PRIEST, SEKKEN 
SAMA ESA, it. No ` Seu Sr TZA 
XH lás. 


B, SX ES Arista Se. BUD UNGEN HS. 
jl : SONORE OR 


js HO. ia, UR "foo" TERNAN AÐ 
LEIA, ERA ARE RRA, (BZ , WER "foo" TAGS ør 
Aaa , VP KRSM FSA. 


JA BIB A HARE, AAS RUBIA. Te, ATIFSÉSÉN 
EEA EEE , (EI (Brett SO EN. 


152 : SAV aaa reel 


A im , Sell Je AG MA, SKRR 
FA AAA län. OAV AE ENTRAR 
rb. 


LIISI SE ANB Pr, ARAN EFE la 
HJ, (E, FETA RNS , AAN RU $E 
EFIR, ELYN, SPRE SAISIASE NE PARE AEN 


1153 : FEV esta AE 


HR, ARNARS. Ae, Slim 
KRABI RA , LR SAA NE, KSIRKKOILa ( YLES 
j) EEIELESKKAIN. 


(BE , Mási Ss nek SR ? 


P RS a TU hash(query) % NBER. AR, léði RÁÐ 
ARIA (SHE RA SR. 


Alt, IAEA asi, Glen LENS Mimas. BE 
E, Vis Ss ME PRESSE , SA AA processSearch(query) (52 
ÉR. ML EA , HARRAN. 


RA, METAUX AR : fer ÆR SRJÆF KASSAR , VER 
[Elnull, ERP ES NH AprocessSearch, AGR AAN est. XÒ 
RS AAA ES 


DIR3 : AA A 


ET, BEER] , URREA, NARRA Fr 
FA, RENA, RISSEURMNEERERE ii AFA 
Ro 


BESAT, KRIS (SRE N). Á 


RAGA FÆR ALAN Í. 

þr As Y (EOI ERASE ) . 
SRA , SERRA T 
FRESH Y FAE. 


Di, ARI UI, SETTA SENIL 
KE, frk Ft, HAS PH, 
E J Bone Se A ENE. 


E SS ) , IS sy ba 
TRAE E SVA. 


RENE, ANDRADE HER AAA 
fr, Karas. AU, KINESERE AE. 


187703 (BENEA EDLE) ARE, MERA "H 
DER" . PRE, Bill Sæ NER , ETER, KECAZIATI , ED 
FREER FEILEN. ROBA AA AS ER 


HRA ` SEND 
EA , MÆTA MÄN. 


ERNEST RE EES EN JAME. GIRO, BR (SNA fl 
+) MASI, RSA S. BA , fleri EDA GRI EE RIER 
Fallen) , MAR PER , st lesi aR R ATEA CNT 


H, 


E AE ES ES A ALES 
les ( AIRRA ). FE, KAMARA. 


BONE “ERR” PA, ÆRA , XA SEX EUH 
PRE. JAT, ALCA E (USES), BSR (US 
H ) METE, TURER lt EE SIR RA, FG AMÉ 
n, AA, AAN, 14 RA 
AR 


XA 


Æ EBT OLGA. ICE , KAMAL AME IRA, RASE 
SHE RÆ, RAMS AORTA. 


` 


E: 


9.11 Hip SEX 


11.1 GER re EE An , RA Ris ERNE ASA. ME Ò 
DA, Sp NÄÄS (58770) 

RA 

EEA AK A E MINEN , ASR Boa y =e B), ENES ERE, X 
æð —ECRARIBRAITE , HEM AAA, ERA RIBA TATU. 


AE , MR TA LEAR, MAR AAA CERIS 
a), DÉSERT), BERNA SE A BRAN Kim , MEE ASA 
DI 


TEA CAS SEIN f EIA, MENEHARIBHIKIMITIRITÀRÀ , AGE CITA MEE 
SHARI A um. 


1 public static void merge(int[] a, int[] b, int lastA, int lastB) 
{ 2 int indexA = lastA - 1; /* #LZHafla7t=BJ35|] */ 3 int indexB = 
lastB - 1; /* HDR AGES] */ 4 int indexMerged = lastB + 
lasta - 1; /* SHREK] */ 5 6 /* FHaflb, MIXI NN 
ZB ere RÉ */ 7 while (indexA >= 0 88 indexB >= 0) í 8 /* AH 
adas > WADI */ 9 if (a[indexA] > b[indexB]) { 10 
a[indexMerged] = a[indexA]; // El 11 indexMerged--; // BRA 
5| 12 indexA--; 13 ) else í 14 a[indexMerged] = b[indexB]; // Fil] 
Jus 15 indexMerged--; // Býr#5] 16 indexB--; 17 } 18 ) 19 20 /* 
Storia lau */ 21 while (indexB >= 0) { 22 
a[indexMerged] = b[indexB]; 23 indexMerged--; 24 indexB--; 25 } 26 
} 


SS IN E A fa AP 
ET. 


11.2 REM, VERRA, SAPS Sin HEE SRA We. 
(58770) 


fii 


MN EINI pk Deiere, Bil 
40, "triangle"zÉ"integral"Bgae[vig., —— 


KERRTEX , WEVA PISA BUTE , RS MIRAME ke. 33, elt 7 
NT, RAKKAAT AF, 


GAZ HEER NERF, ts, IEN 


(comparator ) . TDL IRIS NFT E NI MATES AN. 


KEM TIEĠ AEO AI , MIRNA Rætt Ale ? RATT BST SE SH 
SAFE, PAAHIIREItrue. RA, DRYS BATH , EM 
TEE ASE , HE. 


EBRIO R. 


1 public class AnagramComparator implements Comparator { 2 public 
String sortChars(String s) { 3 char[] content = s.toCharArray(); 4 
Arrays.sort(content); 5 return new String(content); 6 } 7 8 public 
int compare(String s1, String s2) { 9 return 


sortChars(s1).compareTo(sortChars(s2)); 10 } 11 } 

FÉ , Å] HBX PcompareToF AME AACE EMA THE 
12 Arrays.sort(array, new AnagramComparator()); 
MANS Zorn log(n)). 


ix n] RES EE BARS AR REDE AVER , (ERE , HARE NA 
HITHER , RASS isl EME RP], 


BATE, IXTRI SHE IB EA MSI EE VE 


RAST. FØRR , acreSlRäjaläisa(acre, race, care), —-HI$F8RA 
van HA, MALE Eli AES EE. 


FRANSKT. 


1 public void sort(String[] array) { 2 Hashtable > hash = 3 new 
Hashtable >(); 4 5 /* Eine) */ 6 for (String s 
: array) í 7 String key = sortChars(s); 8 if 
(!hash.containsKey(key)) { 9 hash.put(key, new LinkedList ()); 10 } 
11 LinkedList anagrams = hash.get(key); 12 anagrams.push(s); 13 } 
14 15 /* TSEWIJZESETSAJJENZH */ 16 int index = 0; 17 for (String key 
: hash.keySet()) { 18 LinkedList list = hash.get(key); 19 for 


(String t : list) { 20 array[index] = t; 21 index++; 22 } 23 } 24 $ 
TE HKJ , CHAINE ASTRA. 


11.3 4Æ—NMEFRASA, 080 NES, (EX MAC EIR RN 
NÉ. im E SHAR TE. GIL Lu ere SH, EIKÄ 
Ii HEYRN. (3775) 


(Reve USR RÐ) T 43 EA 7 isiä. 


2879191) : 


Arrayl: (10, 15, 20, 0, 5) Array2: (50, 5, 20, 30, 40) 


PS VAHAA] TT #B220 , (SER AMAA , ER NA. 
D, Rex Salt IRE MBA. 


, URAFANS—T , MERE (AA ) KESIKESIIN 
F (FF) HS. BIE, RAI Ae BPE FDA ATI , mere 
BAT FRÆ, 


AA, MUSS St Arr au 1 rn EE , ll RI LAGRÆ NIT ( 10 ) FRET 
(20). HF10 < 20, EXI ERRE slit. Ab, BISREXAT 
TALE, AE FER FI 


frArray2rP , FLER > 20, BIITA-ULESIKIESIIRNSKÄPIA. HALA 
HEE ( 20 ) MATE (40) „SERIAL. RHA 
AALE, Abie NARRA. 


REMAR rær), HAS, 2, 2, 3, 4, 2}, DE 
TREAT. KERA ERA RA. E, URSA 
eu, MSS A 


1 public int search(int a[], int left, int right, int x) { 2 int 
mid = (left + right) / 2; 3 if (x == a[mid]) í // FRØ 4 return 
mid; 5 ) 6 if (right < left) í 7 return -1; 8) 9 10 /* AWAY 
XS tl, 11 * SEHE EX, HERRER NDF) 
AY 12 * JD, HRXEIZISZRBU—XJ */ 13 if (a[left] < a[mid]) € // A 
WAIEBHER 14 if (x >= a[left] && x <= a[mid]) í 15 return 


search(a, left, mid - 1, x); // Í AFI) 16 Y else í 17 return 
search(a, mid + 1, right, x); // BRAH 18 ) 19 ) else if 
(a[mid] < a[left]) { // AY#YVINIESHERS 20 if (x >= a[mid] && x <= 
a[right]) í 21 return search(a, mid + 1, right, x); // Wës) 
22 ) else í 23 return search(a, left, mid - 1, x); // BRAD 24 
y 25 } else if (a[left] == a[mid]) { // EPHESIA 26 if 
(a[mid] != a[right]) í // FATEN] , WSS 27 return 
search(a, mid + 1, right, x); // HAHA 28 ) else { // FN, A 
MANE 29 int result = search(a, left, mid - 1, x); // RA 
W 30 if (result == -1) í 31 return search(a, mid + 1, right, x); 
// SIGRA 32 ) else í 33 return result; 34 } 35 ) 36 } 37 


return -1; 38 } 

Ara RA, W HATAY AR SARIJ0(10g n). SÍRZ UE EE 
ih, EUZBJBESRIERUJO(n). Déeg ES , JA (YSS ) AAF 
VIRA FS, 

te, Sele AE , (ÆSKA (RE. SIER SYL 
a, MOAB. AARA ALARA Ra , FLL, XI 
SHH TE ARAM. 

11.4 iRARA—T20GBAYSCF , BT MÆ, BURN UE 


(THEFR. (58774) 


RA 


SN Ss 20GBA/ MIRRA, ScEn E RETA, MTS , AAA 
AR BREE AAA. 


EADIE ? GATER BBD ĠENNA, 


FR HOE NIR FSA, EVA MB, Rx Se BARA ENRE 
BIÆTHER , IATA NIK. 


SMA BRF, Sell Wer Eu SHEE , RARE SEIS ABET TER 
ASC. 


IX SEAR AI ERAEF ( external sort). 

11.5 A SERBS EEVA, Hinia ESS, Ho TA, KUA 
TESA BAW. (56770) 

WE 

MRS, MUARI AO SHOE. RSK rr CISH 
BRA, AR KÄ. 


EISA E =n SIAN FIZ , Fs 
ie am? dE BANET , MRmi EFE mid AF 


AR 


FRAME. 


TELLER , HIZA, MILKA SEI. KB RAS 
fe T ARSE. 


1 public int searchR(String[] strings, String str, int first, 2 int 


last) í 3 if (first > last) return -1; 4 /* Frida Aja] */ 5 int 
mid = (last + first) / 2; 6 7 /* mid) EFKE |, KIEL SININIESS 
{FE */ 8 if (strings[mid].isEmpty()) í 9 int left = mid - 1; 10 
int right = mid + 1; 11 while (true) { 12 if (left < first 88 right 
> last) { 13 return -1; 14 } else if (right <= last && 
!strings[right].isEmpty()) { 15 mid = right; 16 break; 17 } else if 
(left >= first && !strings[left].isEmpty()) { 18 mid = left; 19 
break; 20 ) 21 right++; 22 left--; 23 ) 24 ) 25 26 /* REFE, Dn 
BAÐ) */ 27 if (str.equals(strings[mid])) í // EJF 28 
return mid; 29 ) else if (strings[mid].compareTo(str) < 0) ( // 1€ 
RAH 30 return searchR(strings, str, mid + 1, last); 31 } else 

{ // RAI 32 return searchR(strings, str, first, mid - 1); 33 
} 34 } 35 36 public int search(String[] strings, String str) { 37 
if (strings == null || str == null || str == ”” ) í 38 return -1; 


39 } 40 return searchR(strings, str, @, strings.length - 1); 41 } 


UREEKTFNE , VJS. ll MZ SFR (ARI FOIS 
HE 7JO (n) ) ? KEMIAAN FZJSSUR ALTRE ? 


RER, EHKAIEÄINSSE. ATX al ET, ERA TIT, Lisa 
Haa — F , MR THU ANER. 


11.6 ŻAXEMXNABJE, SAT. SIRET FAP, ERSTATTA. ( 
7701) 


RA 


Gras 


fE9S—RIUS;EEB , ll THI TER, A, KEIM 
ÍT , 123383 1HHO0(log(N)) , ERUGACEGABSRSIBESZRIS7JO(M log(N)). TÆ 
EA IES E 


ES TBA, ell cA MS RAI FF 





(ORICA , AIM TEN) LIE ? 


REZA flics, EASE T AGREES ÉT RV E. E UE 
BITRATSS , Mass AREA, ATRAER. Lb 
A , Sfi JtSn ES SA AJ REAR UNG , BR SSU EN År DIT EM SVA 
IBA. BIL, ABRIERA TERA E EER 

WN AEX. 


TAREA, TASS. OSCH MIA EL 
£x. 


HJÆL , FAIA LAM P US TEST Rum S A IIÉU , ER Sk TAJR BEJT FAN 
Fx BIER (47) BEG (PI) ER, IL ÆR SRB RÆ AHA 


TERRA NEZ IE sa EU: 


AIRAA Fx , PAxx ZIA; FYIR, BALTIA 
30; ATTHAAAT BAUTISTA NX, IA 
1785 F23. 


PAI MESI FR, NI, URREA ARA. 


PADRE AB ABRIR, RAÐA) „KR NEUBA E 
array[@][c-1] , ARCE. FS AHTS» (30887355 ) TEER , 
marta, li, EräkSarray[0][2]1= PR. 


NTT ER OU Kun , (EZE SSA 
Wm. AFS ER, array[0][2]f9/ÉEX40 , ESS, ICA AIM RS 
ZN. 


ME, FIA EX NFR HTA ( XEBRORHERT ) o 





ESE TL RFNAE KSS. "Ce, FIK R BEER KFS, 
TAP NARF AAS. 


1 public static boolean findElement(int[][] matrix, int elem) { 2 
int row = Ø; 3 int col = matrix[Ø].length - 1; 4 while (row < 

matrix.length 88 col >= 0) { 5 if (matrix[row][col] == elem) { 6 
return true; 7 ) else if (matrix[row][col] > elem) ( 8 col--; 9) 


else { 10 row++; 11 ) 12 ) 13 return false; 14 } 


FABIA , FRITS AR —HEERFEKRE DEAN. HIVE 
SAGE , AURA RHEA. 


RBA: OBRA 


LIBRA Maa DT, 





FRE BLEIEN FI ASIST R ss MA 
AMES, YFENVTEEIEYTÄ AE , KAMAR REKST 
A? 


Kl SS KK lee CHEN , hatitzcHali][j]JAAAWFTI. Fle 
FOF - 12188970 , ĦEXFIFAI. frefüfrzi - LZA. 


Clg : 
a[i][e] <= a[i][1] <= ... <= a[i][j-1] <= a[i][j] a[0][j] <= a[1] 
[j] <= ... <= a[i-1][j] <= a[i][j] 


TEA ÆR, HRK AA Ti KIA 


30 55 95 105 
krár: E BATEA ADA , FHBAFC LABIA , 
IN KIT ALGERA A. 





IG, FEER, 


o 
100 | 120 


XERE , SECOOBPEEBCERUBSITKISTE , RA NAHJUS ERA. 





I, Å FARITR—E TÆR MI. PEA ICRA NEA ORRE < 


FAA < KE): 


> EÐ 


ER RA CAIRA : FREE, ARAB , DRA 350 
95, SUD EISE ole Dreem 2 


(20 | ss JE 





so 120 120 





857 JARIV FK EKR, AARS UTAR NA ERA, ti TR 
SSA REV r EKIN, MAX en PAR, ENHÄN 


SS TMN AEK. 


BIE, ARABES AIMAR, LABIA ERE NR ERE. Gr 
U SI PET KS RATS ZR 


tæk, ALTARS SIAT ESR. 
FRANSKUR. 


1 public Coordinate findElement(int[][] matrix, Coordinate origin, 
2 Coordinate dest, int x) ( 3 if (!origin.inbounds(matrix) || 
!dest.inbounds(matrix)) { 4 return null; 5 } 6 if 
(matrix[origin.row][origin.column] == x) { 7 return origin; 8 } 
else if (lorigin.isBefore(dest)) í 9 return null; 10 } 11 12 /* $$ 
startilend Sig Jil Ee SEIT 13 * REST? , AR 
RARE 14 * pE SET dest */ 15 Coordinate start = (Coordinate) 
origin.clone(); 16 int diagDist = Math.min(dest.row - origin.row, 
17 dest.column - origin.column); 18 Coordinate end - new 
Coordinate(start.row + diagDist, 19 start.column + diagDist); 20 
Coordinate p = new Coordinate(0, 0); 21 22 /* ZC ET DE 
FR, HE 23 * Han */ 24 while (start.isBefore(end)) í 
25 p.setToAverage(start, end); 26 if (x > matrix[p.row][p.column]) 
( 27 start.row = p.row + 1; 28 start.column = p.column + 1; 29 } 
else { 30 end.row = p.row - 1; 31 end.column = p.column - 1; 32 } 
33 ) 34 35 /* GREPET PINK , HARA TRE 36 + HERE */ 37 
return partitionAndSearch(matrix, origin, dest, start, x); 38 } 39 


40 public Coordinate partitionAndSearch(int[][] matrix, 41 


Coordinate origin, Coordinate dest, Coordinate pivot, 42 int elem) 
{ 43 Coordinate lowerLeftOrigin = 44 new Coordinate(pivot.row, 
origin.column); 45 Coordinate lowerLeftDest = 46 new 
Coordinate(dest.row, pivot.column - 1); 47 Coordinate 
upperRightOrigin = 48 new Coordinate(origin.row, pivot.column); 49 
Coordinate upperRightDest = 50 new Coordinate(pivot.row - 1, 
dest.column); 51 52 Coordinate lowerLeft = 53 findElement(matrix, 
lowerLeftOrigin, lowerLeftDest, elem); 54 if (lowerLeft == null) { 
55 return findElement(matrix, upperRightOrigin, 56 upperRightDest, 
elem); 57 } 58 return lowerLeft; 59 } 60 61 public static 
Coordinate findElement(int[][] matrix, int x) { 62 Coordinate 
origin = new Coordinate(0, 0); 63 Coordinate dest = new 
Coordinate(matrix.length - 1, 64 matrix[@].length - 1); 65 return 
findElement(matrix, origin, dest, x); 66 } 67 68 public class 
Coordinate implements Cloneable { 69 public int row; 70 public int 
column; 71 public Coordinate(int r, int c) { 72 row = r; 73 column 
= c; 74 } 75 76 public boolean inbounds(int[][] matrix) { 77 return 
row >= @ && column >= @ && 78 row < matrix.length && column < 
matrix[@].length; 79 } 80 81 public boolean isBefore(Coordinate p) 
{ 82 return row <= p.row && column <= p.column; 83 } 84 85 public 
Object clone() { 86 return new Coordinate(row, column); 87 } 88 89 
public void setToAverage(Coordinate min, Coordinate max) { 90 row = 
(min.row + max.row) / 2; 91 column = (min.column 4 max.column) / 2; 


92 } 93 } 


MR PHARE, LES: BS HI ALERT 
531" isiä, RAS. (BR, EF CAAA SCRA 
ME TIME , BIE, MR ATES HAS, (BIJBFIEETBE. MES 
AE, (RAUF ARATE 


ADRS AIA , TST. (RO, 15 
partitionAndSearchiizzi HESA, AAS EME RAS. 
ZIBB , PRAJLIA BIS partitionAndSear ch NA. 


11.7 HI SWMEIEEKIT ES KIIRETTÄ , SABER ABIIBES E. HF 
SAME, Æ TEA AE NARVA. ER ENSKØSTA 
SENER , RS Vall RES NES REL NA. (587700) 


KETÄ 
AGA AA D, ALAS Re ea AUR. 


ie NIKE , EARANN. UBA, Rs la 
TJ SFR FAI. 


MURER BØE ( eme ) , JA FI Lt TH PAI 
RIS. 


1. FIA : SRE fs) 


RITTET (TERI ) AA, RATAR, XAK, 
ERRATA s, AIX, ERNST. 


` 


JANETTE, MAS al. ET, eR SKE, Å 
HE SA[0] PA i ARKET EA, RIESANA i + 1]f0A[i + 2189 
o IX RH RX I8] ERR DIT : 


Si 


DE WE 
JM 


ZIA : 13, 14, 10, 11, 12 Longest(@ through 0) : 13 Longest(Ø through 
1) : 13, 14 Longest(0 through 2) : 13, 14 Longest(Ø through 3) : 13, 


14 Ek 10, 11 Longest(Ø through 4) : 10, 11, 12 


MAR Pi Sif ATX HLongest(Ø through 4)#JLongest(@ 
through 3), RSR All). 


An, Keli AS A kA Moi AR 
FFA, Mæri REB ERI SIS R9], SER ES , (HUA 
NR: 


ZIA : 13, 14, 10, 11, 12 Longest(ending with A[@]) : 13 
Longest(ending with A[1]) : 13, 14 Longest(ending with A[2]) : 10 
Longest(ending with A[3]) : 10, 11 Longest(ending with A[4]) : 10, 


11, 12 


ite , LAL] II E A NE]! 
PISKE “Ax ANFIBI , FB "BA ESAL] > list.tailB9ff 
ER, 


2. FIFAS ` AOSTA, E TAME 


ME, lk AREA FY, woll LR De AR IEA 


DA, RES OHARA RES HES , SR 
longestIncreasingSubsequenceS;ABNA], 


FRANSKT. 


1 ArrayList getIncreasingSequence(ArrayList items) ( 2 
Collections.sort(items); 3 return 
longestIncreasingSubsequence(items); 4 } 5 6 void 
longestIncreasingSubsequence(ArrayList array, 7 ArrayList [] 
solutions, int current index) { 8 if (current index >= array.size() 
|| current index < 0) return; 9 HtWt current element = 
array.get(current index); 10 11 /* FEU of IWcurrent element DIS 
FF) */ 12 ArrayList best sequence = null; 13 for (int i = 0; i < 
current index; i++) { 14 if 
(array.get(i).isBefore(current element)) { 15 best sequence = 
seqwithMaxLength(best sequence, 16 solutions[i]); 17 } 18 ) 19 20 
/* Mifilcurrent element */ 21 ArrayList new solution = new ArrayList 
(); 22 if (best sequence != null) { 23 

new solution.addAll(best sequence); 24 } 25 

new solution.add(current element); 26 27 /* HAIER, ARB 
*/ 28 solutions| current index] = new solution; 29 
longestIncreasingSubsequence(array, solutions, current index+1); 30 
} 31 32 ArrayList longestIncreasingSubsequence( 33 ArrayList array) 
{ 34 ArrayList [] solutions = new ArrayList[array.size()]; 35 


longestIncreasingSubsequence(array, solutions, @); 36 37 ArrayList 


best sequence = null; 38 for (int i = @; i < array.size(); i++) { 
39 best sequence = seqWithMaxLength(best sequence, solutions[i]); 
40 ) 41 42 return best sequence; 43 ) 44 45 /* IR KY Al] */ 46 
ArrayList seqWithMaxLength(ArrayList seq1, 47 ArrayList seq2) í 48 
if (segl == null) return seg2; 49 if (seq2 == null) return seqi; 50 
return segl.size() > seq2.size() ? segl : seg2; 51 ) 52 53 public 
class HtWt implements Comparable { 54 /* HEBE */ 55 56 /* {sort 
HABER */ 57 public int compareTo( Object s ) í 58 HtWt second = 
(HtWt) s; 59 if (this.Ht l- second.Ht) { 60 return 
((Integer)this.Ht).compareTo(second.Ht); 61 } else { 62 return 
((Integer)this.Wt).compareTo(second.Wt); 63 } 64 } 65 66 /* Æthis 
MiZHE7Eotherz gy, NiREltrue, 67 + ES this.isBefore(other)fl 
other.isBefore(this) 68 * MAGE false, ¡XiERcompareTo hiá eE], 69 $ 
ħa < b,llllb > a */ 70 public boolean isBefore(HtWt other) í 71 if 
(this.Ht < other.Ht && this.Wt < other.Wt) return true; 72 else 


return false; 73 } 74 } 


IX SIIMA ES AREA (n2) , SLA E DOT OT LC Son log(n)) , (HZ 
152 , $ AR REAL ESHER , MSAD. I , MSR 
FRA, AM, MIRAGE AR ARNA UIA. 


11.8 (RIETSER 25224. Fa EI, (RAS SEX HEF BIE ( V3- 8k 
SIX). SMF. trier, IN 
track(int x)J5;& , BIRA—TĠFALSIARIŻZAAŻ ; AR 
getRankOfNumber(int x) Ai „ RIENE FEST BITE NÅ ( FOX 


B). (3772) 
WE 


AMES ERBJSCHIUS ER 1 AGA CHEST e, SARTRE 
Hj, Bls HI AVÉ TI). IAH, getRankofNumber LEKE 
FEB, RERIT DER, EEK]. 


Zum BAT ( Elætrack(int x) RÅ) BSE, RIEZ hó 
tJ , ARBRES , ARG ZAR 
FB. 


CA SSC AAR , WEES SE A NEI. track(int x)75ABJ 


HJA O(log n), En AMAA (SÅ , ERA E KAI ) , 
FRIE VIÄ, Ara, FS FA ees ICR. H 


HÆ , 1130882. 19 =) VF XARA. 


TARHI, REPR, ESSEN VS, DITA ? AIG 
ABBA. rit (791) EEI, 


NESARA, RIS y AH. Ex, BIL, DAR 
TH , X-MBSTAF MAIC TE. 


PATAS ATRAE TRAD (BÆIR) , mu SCHLASS, IR ERIE, 


Br MESA RAR WA RER , SANSA FØRERNE 
(RA, MAA , ZAMS CHF ) . 





(Ett Ek JEE 24 LENS PAR , E Aë 20, SUA SET 
XJ. IRMA TMA , BI ERARAS , SHBESNÆRVINF24, Alt 


Sel] EET e Scounterix/95. 


TAS , 245m 2534 , KIM4MTEIMI EI. counter tE RSA 
a, RATER "Wd" (HUB MER, counter Ð EAN ÉN AS. 

=É , 2459223315 , AMAL UFA, counter ( FX 
6) , HÆHÆ 


Ea, KAIIXENI24HIRIElcounterja : 6. 
NÉE ANT : 


1 int getRank(Node node, int x) { 2 if x is node.data 3 return 
node.leftSize() 4 if x is on left of node 5 return 


getRank(node.left, x) 6 if x is on right of node 7 return 


node.leftSize() + 1 + getRank(node.right, x) 8 } 
TEEN. 


1 public class Question { 2 private static RankNode root = null; 3 
4 public static void track(int number) { 5 if (root == null) { 6 
root = new RankNode(number); 7 } else { 8 root.insert(number); 9 } 
10 ) 11 12 public static int getRankOfNumber(int number) { 13 
return root.getRank(number); 14 ) 15 16 ... 17 ) 18 19 public class 
RankNode { 20 public int left size = 0; 21 public RankNode left, 
right; 22 public int data = 0; 23 public RankNode(int d) { 24 data 
= d; 25 } 26 27 public void insert(int d) { 28 if (d <= data) { 29 
if (left != null) left.insert(d); 39 else left = new RankNode(d); 
31 left size++; 32 ) else ( 33 if (right != null) right.insert(d); 
34 else right = new RankNode(d); 35 ) 36 ) 37 38 public int 
getRank(int d) ( 39 if (d == data) ( 40 return left size; 41 ) else 
if (d < data) ( 42 if (left == null) return -1; 43 else return 
left.getRank(d); 44 ) else { 45 int right rank = right == null ? -1 
: right.getRank(d); 46 if (right rank == -1) return -1; 47 else 


return left size + 1 + right rank; 48 } 49 } 50 } 


FS LENE B ANE MER ERE NA. KIISKESOREHESTÄA-1, HR 
M7I-189 , FERRO, (ROAM , DRE. 


9.12 hi 


12.1 EL MU HAGIA (ARS A A ) : 


1 unsigned int i; 2 for (i = 100; i >= 0; --i) 3 printf( “%d\n" , 


i); (58211) 
WE 
DEBUTEN. 


ES, IREX , unsigned int Pht E ERA FARETE, AIL, fortat 
KIM - SA , JA A OBRA. 


ZefTED1eesii|BJRSHTES SN , (Cp ætliði > e. ARARE , FILI 
frforiiifzjAjl—AprintfifI, 

1 unsigned int i; 2 for (i = 100; i > 0; --i) 3 printf( “%d\n" , 
i); 

53—^ sis EE LEASE eu Ed , AAXEFTHNAJunsigned int TE, 

1 unsigned int i; 2 for (i = 100; i > 0; --i) 3 printf( “%u\n" , 
i); 

ME, Ei E IEA TEN eR 1 AVA RE RABO. 

12.2 ENE ATMA, ERS ST IRS. (EE -HE1T10R< 

E , (RADA RARER, IX SARA NA , HARVAA 
VAR FETA Se der KE MEAR ? 
(5383 ) 


RA 


SN SERNA BE FARENE. BY, Bell æsi 
EMT URA. 


ENTE : ZN HERA RE NEMSENURTE , erer EER 
Œ. ARFI. ERAN, sk SAIT. 


RILE ANE RE ÐG TAILLES , EES, SER 
Bee BERE. (Gr SN ET SSA TA FAS. 


HET : KERRIN. ERAS LISTER RI RAEE VAT , 
DS STR. HINAR rn st 


NERA ` ZF GIG ID, NÆRER. BES , 125 
MÅ PREFERE A. 


ATSROABIIRA , NBA OA ROA y MIX MARR, VE TAME 
Fr ? AE TA? ME BT BREE FB ? 


Dat. RE NEAR MUSA, (READ Ae Rese 
HURRAA. MAN, ARR ERMAR ANH TREERE, KME 
MBIA. CERTERO ELA RA MUA SAR. Bx, BORER AERA 
AROMA LAOS I/O L, 


ER ts. Bt, RAKKAR , (FME 
AREA. REED IR , ARE. EA Als as 
er, FERGENE Ala. ROLLER (BER) AZ, TESSEN 


LN, ll hæf MMO. EIiEIHES-VRA, RI 
LAA STA TER KERNE, 


NENNI SRI. TUE SRA 
HADDAL, BAL BEN ? EUS FSH. HIER VIEN ? ME 
xn. 


12.3 BERETS AA: boolean canMoveTo(int x, int y), 
jx 7JikxEPiece2éH9—8B23 DAR NAS REA BASES (x, y). 11788 
ÍRSKA. ( B83 ) 


fili 


P< NEGLEN RIAN : DB A (RARE RAP ERA ) 
MEN, dfi] c A AFI 


MARE : HØRE, 
ARE PSMA , ICRA MEA Nam : 


Riz 


TH 


HR ; AX 

x 

ATS REA ` AX 
y 


TFHÈRENIÉA ; Jl Mfika ; 
ifr FATIS; UR FASTE FAE. 


TL AA, BA, Aral false MERA, AA 
TONE TA. 


MAR : A, 


NA. HARME NSM PREAH ENE , (BÆ 
SEKI T. AIL, REESEN, RS 


ER Hof , KIDS MAS, ARA TIRAJE, ME 
FR RANI. AÐ NER : 


1 Sif hið fa: 2 Hiti AR fb (SAMA) 3 M&E—NAR 4 Bl 
Ea 5 OREA e HAW] 986 


LEÐRI , UREA REMISES, RES 0375732) 
EL FER, KIKSI TREK. 


12.4 MERET LER , AMM TA? (835) 


RA 


AENA (load test) NEI xefuWebNLFBIEBEBSTRSU , YRBERBXE Ál 
X. PEN, BARENE FERETRIUS NET AXE. 


ETA EN , DA E Kmail as , LINGE BSES EE 
$n. BOK , FR : 


Ma; FE, SENER; RARER A RE. 
BEE , STENEN AE, AOS FANS I, 


Fr EAL , BATT se. MIRO, FUGER E Den 
PJ BUFR. KISS SEITE , HENT LOT, SVEEN 
A MAA, RAS. NFE AR, ALAA ERS lg ERST [B]. 
GAIO (HIN filt) | FF 


LE, BENATAR EERE , HORA MAA TEO, 
12.5 MANX? ($830 ) 

ÁA 

NR LE FERRER, HERE, ARCHER RZ, 


DIMAGE, JR MOE SÄE "E ft 
AE, TAT. ARA (RRSSAA , SS), — ÞRI 
MRA R STE FMiLAI, ES ØB CE MAATE A. 


73 T WA LEINKINI , RIRES NARR. 

EE : SJ XE ? 

KRA ` KIITTI ENE. ESAS ? 

ENE ` GIS, 

FERS Å, ARB. SBA? SF. HETS5IRI ? 
EAS : BE. 

KERA ` FAY , 28). BEREN ? ASK. Forbes ? 

BUE: EARL. 

KERA ` FA, (GD E ART ? SFR ? BSR , X 
oH 2 

EAS : RS 

ÆR TIRS PALE , (ALS RIC. 


KIRA ` 2489 , RE, HEAT ` KEEPS 105 KV IME, ISFEL, 
BL & B 206, BRAHE. Ettäs tia k SE, ATEN 2 


DD. KRA MRS SFS F Bip ke RRA , MMH. S 
E, IME AMS TERMS CEAMSE TAE! ) , 
HSCRHES ERR , AMARA NS SERA RAZ. TEE RP 
BÈRA , (AHP SF ÆI 


lt, ROSMER CENIZA, E NAAA A y, KERKEE 
£u. 


JEPS MINA SR dl RR NR, HAS NNA 
NE. 
ELLE 


ZINE XÉFÉ , SKABALKNOMRAeZ—. 


LAT) , IX CET LENS HA ? 


EIE : 
Ki, EAE EUSA Sly ( BAD AST — REE) ) ? ZRK, KIA 


æi KA BED ? 


(TÆR. MIDAEBÉRIÉ. AXE , rs < xz SS AE DAS 
/A 


IE THAEME, (RABAT FRASER RA R. MÄ TAR 


(PREH HER me 

12.6 FTV Mb RT , ASSI — SATMEL? ( 388300 ) 
ÁA 

PANA, 268—255 £8 EIB FIRE, ten NIE, 


ÆSEHATMIL ? SSSR IM , æ BA" STRB e, 
ff SHATMI RITA ? Sæ NRK. BØRN | SS. 
Hiert LAA ? BAÐ ABE ? KEAREINISJATMIL 2 


DE, Gol A AS CSC DESS, 
EYRAÐ : 
SR, B: Fik: MARA; FK. 

3&e4l TETBE SETS EAN. 


Fait LARGA, Andan taka (RATE, Mt 
KRP. Zenn, FF). 

ENKE E SÆ HARBIN , VEKER 
AIKAA , EIR. ERIS E ESB BIK AER 
Sr. DÆ GRENER ANR RIETI EAS SÍS ANSI , SE 
TRAM SAE 


KEENE, Well Ue SERENADE. I ACA UT 


APA , RIT ORRI SBR, ISĦABEHUOHIEXTEEM €. (K 
AMMA RABE TATE PES ISS, 


9.13 CfIC-- 


13.1 ABADA , JEDA SIISKI. (885) 


RA 
CARPETA : SC STFA TEM (N) , RE TEN AN KT EI BNT. (BE , 12 


JW, SR, ERRADA. Kl SE HE , Rit JE VÅRT 
Ser THIS kr, 
Be PIL Ip) AGB. , FASI EEK OS pk, BIL, XP 


ARCA SAO ~ KT, PARE KHAT, REED K+217 , MILE. GR 
MY ÍT , WA Pe ILA AABT Ai, 


FE fræ, (ET EE , MEMO ART ? Á 
=, REMASSMRS. Sell SÍS FRAM , TU EE Møn 2X2B R. 


ERE (circular array) , EXIST, SEKSE Hi FIR 
AIR, Sell FEED SRA ` AMARA „AM 
EH. 


TEEN RIF : 


FRI (MUS) : array = (a, b, c, d, e, f). p = 0 #32 (fÆNg) : 
array = Íg, b, c, d, e, f}. p = 1 2583 (FRAN) : array = (g, h, c, 


d, e, f). p = 2 3584 (RAI) : array = (g, h, i, d, e, f). p = 3 
RAZR ANSE. 


1 void printLast1@Lines(char* fileName) í 2 const int K = 10; 3 
ifstream file (fileName); 4 string L[K]; 5 int size = 0; 6 7 /* X 
IENE , HÆ MER NK */ 8 while (file.good()) í 9 
getline(file, L[size % KJ); 10 size++; 11 } 12 13 /* MANIA H 
ASFA AY */ 14 int start = size > K ? (size $ K) : 0; 15 int 
count = min(K, size); 16 17 /* ESAS, FENTE */ 18 for 
(int i = 0; i < count; i++) í 19 cout << L[ (start + i) % K] << 


endl; 20 } 21 } 
iA AE KEEN IT, FIŻ, (FSUE SENT NÁTNA. 


13.2 HS Gales TL map. SIS SISA ? IRIS 
A , FAR? (897% ) 


RA 


EIR , (BAREIS RA AUREA. (FFA LAE RAIN 
FIR. (rat. AUREA HS], HO SUAM , RIX, ASSIS 
(REIR SJ LÄTEO( 1) RJIAIPITTEN (Eik) BYR 
DATÉE THIAIS, Heiður ( chaining ) Á , tEBIBIEE—TIERK 
FRUE , |E ala — 03351. 


STL map, SRA NER. AR, HAINE 


FA , HAMMER RIFA A EJJO (log N). 
ÆSA ? 


ERE, OUR A IA MERA. ÍRAN , ZCFHBXPUER 
SUFERITA] , BEG , RBA BNO (VEI TE, 


ÆR ESC ER MERE , SCAB MER) , GES 
hashFunction(key) TÆRER. BIE, SNAR , ERIL 
AUF BSERUIB. 


AM, OUR LEDESCH, HEPES RATRE : 
ÍRAN, ESF, Eee MATE. 


PAGE ER— NA RATE EN, TOURBEASEHET TJI HHK. FORS, H 
SKEAENENR , FREIRE, 


RERU, RES HESS , ALL SA, 18 
TÉ, RAJERHHEZ , TVW JÄKE , (BIKA E AA. 


Fell JA REIN to ES AIRES æi AE AURA, GT, SITES 
AURA Zee ÆRMER , TÅSEN ARUBA. Kee ZH 
AR, FHSAA ORR BEATES RH. TR FAT SEA 
X , MARISE , REEF. 


UR EI MISEERAK , LIG RIRE AA ? 


(REJUMERISTL mapsk NW. REM AEA Fis 220 (log (n) AJENA), (BAe 


As, a ART. 
13.3 CHEAMA T EIRE TZ ? (988904) 
WE 


PAS (virtual function ) PARAXE ( vtable , Virtual EC ESL 
M. IR "T AMARA AREAS, ME ERP table, TFX VAERE 
Hr, ESF, MERA DERE MA RI ptr SE, AfRRASSHAR , 1⁄2 
FæÆðvtable sf LK AU AAA SEAT , miżsifijivtableffji 

RAAI 7EC++E , SÄE (dynamic binding ) mix table SEMI 
BS. 


FAIL , FF MA ERIE , vptr ESS Et f ŻHIvtable, XXif— 
SK , MAR RA SR FS ie EN FR 


A 


1 class Shape { 2 public: 3 int edge length; 4 virtual int 
circumference () { 5 cout << “Circumference of Base Classin" ; 6 
return 0; 7 } 8 ); 9 class Triangle: public Shape { 10 public: 11 
int circumference () { 12 cout<< “Circumference of Triangle 
Classin” ; 13 return 3 * edge length; 14 } 15 ); 16 void main() í 
17 Shape * x = new Shape(); 18 x->circumference(); // 
“Circumference of Base Class” 19 Shape *y = new Triangle(); 20 y- 


>circumference(); // “Circumference of Triangle Class” 21 } 


EFAS , circumferencezéShapeZEBSRZERZX , KIILTERTAARAShapeStii] 
FX (Triangle) PADER cE , SERA ETHAN 
AEREAS, MERMA rr Ris AEREA. 


13.4 RENNENE KA) ? RAÐA. (895) 

EA 

xis WROTE DIRE. ER C38 UIT BARRES, ARIS 
UAE Ss PT SSE. 

TEKE AAS AIF. 


1 struct Test { 2 char * ptr; 3 }; 4 5 void shallow copy(Test & 
src, Test & dest) { 6 dest.ptr = src.ptr; 7 } 8 9 void 
deep_copy(Test & src, Test & dest) { 10 dest.ptr = (char 


*)malloc(strlen(src.ptr) + 1); 11 strcpy(dest.ptr, src.ptr); 12 } 
HER, shallow copyHJBE Ze str = RE TA IE, RÆÐIR OR 
Hj. ERRENA, ERO, RASA RA DALE MS CET Bet 
AAAI, 28, EA -REREMAIER , (BY 
ERAS ða, (ERIS , FSI ROE vd, 

EH RE. DEBA á lE Ss ro 
MAHE NAT. 


13.5 CESA RES "volatile" FH ? ( 890 ) 


RA 


EE uo lat) Lef ED ET RER, EERIE Me) , 22588 
DSTI MEN. BERG. FRITES lee AE, AeA 
(BARE Ser COMMER , BIE, BAER , FRA SE ATM A PIR 
BETA. 


volatile (332 ) ÆI NAIRVIA HIPS B : 

int volatile x; volatile int x; 

E Miaslvolatileitäiiistt , JL AI : 

volatile int * x; int volatile * x; 
falmdEvolatile&ujääyvolatilejätikPA , {Et 2043 : 
int * volatile x; 


UI Ais ik volatile volatile (HEAR SSH ARRE AE 
#bE volatile) , (806440 F : 


int volatile * volatile x; 
volatile SE SARL, DFA 188 FAKTAÐ : 


1 int opt = 1; 2 void Fn(void) { 3 start: 4 if (opt == 1) goto 


start; 5 else break; 6 } 


F8, CBSA TOR , MERRI Bos VASTUU : 


1 void Fn(void) { 2 start: 3 int opt = 1; 4 if (true) 5 goto start; 
6) 


ESP S FRI. MAR, NABER FJ RL SJOS NTE opt Bf Es , MLE 
EA. 


X 


73 Y B51ESREERREACTIX SUUS , RES RER RES, RARER REA 
Bux sem. BNA lem volatileX BES, U NAT. 


1 volatile int opt = 1; 2 void Fn(void) { 3 start: 4 if (opt == 1) 


goto start; 5 else break; 6 } 


volatile MR SAS EWR  NF2E2E , (EES Ex 
HERE, BITS ETS monk. 


13.6 BSN MRA Avirtual ? ( 89m ) 


RA 
ER NEE 9 MUS : 


1 class Foo { 2 public: 3 void f(); 4 }; 5 6 class Bar : public Foo 


{ 7 public: 8 void f(); 9 ) 10 11 Foo * p = new Bar(); 12 p->f(); 


Rp TOBA REZA Foo: : f() , KEAP EFAS , MIF TÆR 
AY. 


IR - >f ( FARRAR AF RAIF OSEN , RATE f ( FEB AER 


ME, sl Ris TARR TN ISE. Fool 1 
REĦJAJ , ABA , BD(EpStEX LÆBar SE „ MAZA oo TIAN 


X) RTE UE leg LE LEA RER KE RM f 
HJA AÐ. 


13.7 RED, EABŽ Node ANE, RIE ATES 
N. HH, Nodeel RA Tia HIBNodeHJiEET. ( 988901) 


RA 


TIÄ MDA , MRM PA LD IA HENAN 
ÉR. PIZARRA , EX NÆMATAEILSDEDT , MMS Anette 
SAINT. RS MORAS, KERR 
(CRE, 


eg REISE 


1 typedef map NodeMap; 2 3 Node * copy_recursive(Node * cur, 
NodeMap & nodeMap) { 4 if(cur == NULL) { 5 return NULL; 6 } 7 8 
NodeMap::iterator i = nodeMap.find(cur); 9 if (i != nodeMap.end()) 
{ 10 // ERIE, RIIHEN 11 return i->second; 12 Y 13 14 Node 
* node = new Node; 15 nodeMap[cur] = node; // RM CBI, SEN 
JİK% 16 node->ptr1 = copy recursive(cur->ptr1, nodeMap); 17 node- 
>ptr2 = copy_recursive(cur->ptr2, nodeMap); 18 return node; 19 } 20 
21 Node * copy structure(Node + root) í 22 NodeMap nodeMap; // FE 


—fMæfYmap 23 return copy_recursive(root, nodeMap); 24 } 


13.8 HE U ERB6fE FIS, BRST MAR , ARHTRIRSEII , PRAT ST 
ITAR Aak or Le), KSAaiossmartPointer XISAJSIFRit 
2, TETRIS | BITENE, MERA. (HEIR ) 


RA 


HAGE Ra JC E sl FERUT TS, Ein STAUR 
Eat Af, BEL xEX RIF BÆRE 
sit. 


BRAKER, RS ANEMIAA , 682 Slsk EAS. IL 
mA NÆRE, DADES (1) AUGA; (2) EMAS. 


RRA, RIBAS , EE NISRAISIR , RES 
— BR NS IHI ^. DINES PAS : 


1 template class SmartPointer í 2 /* BEI Snar tys ASI 
TEMA 3 * ASSET. DUREE, MA ESSAIS 4 * sksl Mit 
få, AASR TØ BRÆT, 5 * JUKS AR SRB, KE 
Ex 6 * fe SIA */ 7 T * obj; 8 unsigned * ref count; 9 } 


PR TER TRE , NETTI DX ERE 


1 SmartPointer(T * object) { 2 /* BAET $ objHJIE, HSS |BitÅ 3 
+ 12731 */ 4 ) 5 6 SmartPointer(SmartPointer 8 sptr) ( 7 /* XIE 
RIE MER CARA S * SRE. Kill fs Ei XEOb AU 

ref count, 9 $ is/9talsispträJobjlref count, AR, 10 * Did ls 


JN objAYSIA) , MARE 11 $ ifjjilref count */ 12 ) 13 14 
~SmartPointer(SmartPointer sptr) 4 15 /* f$BBPZoNSRBJSIFB Sch 

ref countHjJ(E. 16 + #ref_count79e , MIES hum BSAF, 17 
* HARIR */ 18 ) 


ABP TUBA LA8Js85|FH : 13—/NsmartPointerliKiH£5—. ANEXAR) 
TRES- , Ale EB RAS. 


19 onSetEquals(SmartPointer ptr1, SmartPointer ptr2) { 20 /* #ptr1 
CAB, sitt AR, 21 + Siljslaobjälref countHltstt. E 
JR, 22 * RACE "ol. AREA 23 + ref_countAJË */ 24 } 


MEIRA RC tt , NIB MAATE , BMOARBAT. R 
R, Schier, RARAP. 


1 template class SmartPointer { 2 public: 3 SmartPointer(T * ptr) ( 
4 ref = ptr; 5 ref count = (unsigned*)malloc(sizeof(unsigned)); 6 
*ref count = 1; 7 } 8 9 SmartPointer(SmartPointer € sptr) { 10 ref 
= sptr.ref; 11 ref count = sptr.ref count; 12 ++(*ref count); 13 ) 
14 15 /* €5-16R , (GE Jee MARY 16 * SBeRTHMBISSS att , IA 
AYSIFA 17 * TÍO, HATE Aber HSA 18 + MINJO */ 19 
SmartPointer & operator=(SmartPointer 8 sptr) { 20 if (this == 
&sptr) return *this; 21 22 /* FOMEDH NIK , WRERSIA */ 23 if 
(*ref count > 0) { 24 remove(); 25 } 26 27 ref = sptr.ref; 28 

ref count = sptr.ref count; 29 ++(*ref count); 30 return *this; 31 


+ 32 33 ~SmartPointer() í 34 remove(); // FØlk— TISĦ5IFH 35 ) 36 


37 T getValue() { 38 return *ref; 39 } 40 41 protected: 42 void 
remove() { 43 --(*ref count); 44 if (*ref_count == @) { 45 delete 
ref; 46 free(ref count); 47 ref = NULL; 48 ref count = NULL; 49 } 


50 } 51 52 T * ref; 53 unsigned * ref count; 54 }; 


LOÐNAN A , HE MAZA UE SEC. 


13.9 SER EcHJmallocFMfreekRi&N , DACA , malloc ARA io 
HEDRE R BÆIR, (890) 


RA 
KR , (Effimalloc, Kl HA I DEAN EZ ARE uS. Sell RSS 
SI—"MBISVJCEERBSIBTI , eer HEIDI. 


ER , DIARREA ANA, AÐILAR 
RAT FELL. 


ERE N1O0F THAR , FRIE CIA HIL ALCAN. FERNER 
Se HE ? BII ERNEST. ASX , TSG Enn 
100F , MAESE IRL ERA IE, LAR 100F TAS) AE). 


SES : 


1 void* aligned malloc(size t required bytes, size t alignment) { 2 
int offset = alignment - 1; 3 void* p = (void*) 
malloc(required bytes + offset); 4 void* q = (void*) (((size t)(p) 


+ offset) & ~(alignment - 1)); 5 return q; 6 } 


BMIRRAMEEE, SEO F, (Bigalignment7916, REA, FRET DNR MY 
E, FÆDRE NIGER. HUT(p1 + 16) 8 11..10000 , Olio 
Sliepen, THU A Aurogootí Tíu SERE , LAR CRATES SI AR 


162, 
JUPE AVTA I kal, REGIA : WAR 2 


ELBA , Sell RAN BUT 157 , GRØN "IERI" DER, DOS 
REVIT. 


AS RMT AGE , RIAIENT ER "REM" AA. Kl 
AAERSTIBHDSITBUJPICEERCZ BU , FRUX MEHL SA, KERER NE E 
ZIMA , LIR E MIISA as NEBE. 


Fl, Il-FiżalignmentEBBAIT , Bell BÆgNDAdalignment - 1 + 


sizeof(void*) ZT. 
RAIA OARS. 


1 void* aligned malloc(size t required bytes, size t alignment) { 2 
void* pi; // RAI NÆ 3 void** p2; // WAEA 4 int offset 
= alignment - 1 + sizeof(void*); 5 if ((p1 = 
(void*)malloc(required bytes + offset)) == NULL) { 6 return NULL; 7 
+ 8 p2 = (void**)(((size t)(p1) + offset) 8 (alignment - 1)); 9 
p2[-1] = p1; 10 return p2; 11 } 12 13 void aligned free(void *p2) { 
14 /* ASAE , ixBEtbfjääaligned mallocPN&KHN */ 15 void* p1 = 
((void**)p2)[-1]; 16 free(p1); 17 } 


THEEaligned_freeg/5Zi2lEhS , ZAKS MEAS% p2 (5 


aligned mallocEfYyp2ÆtEB[EløY ). (REA, p1B9/B ( BARRAGE ) 
MUTE p2HJENH. 
NRK ID p2ÆfFvoid** ( skiävoid "DEIER ) , Stol Igel. 18N8p1, A 


la, Hp ILN RA. 


13.10 CRAS — my2DAllocERKZK , HEC EMA. {malloc AA RRE 
AE), HIRARIEidarr[i][J KAS. ( 93897) 

BW 

EEN SN ESE 

DINERO E FR. 


ANS ETC — 1 FRA. An, DENERS], BEN ÆR 
ZH. IEA NÆS, SIÐS NIA). 


NEES VE. 


1 int** my2DAlloc(int rows, int cols) { 2 int** rowptr; 3 int i; 4 
rowptr = (int**) malloc(rows * sizeof(int*)); 5 for (i = @; i < 
rows; i++) { 6 rowptr[i] = (int*) malloc(cols * sizeof(int)); 7 } 8 


return rowptr; 9 } 


(FANE CANA, JERRI JE Lrowpt rites HERS. TAS 
mS AP EEA BCH. 


RUE AF ABE rowptriäifree, ll ÆI MUERE —Amallodg 
FARIN „AE in te Rmalloc AT ARIN. 


1 void my2DDealloc(int** rowptr, int rows) { 2 for (i = @; i < 


rows; i++) { 3 free(rowptr[i]); 4 } 5 free(rowptr); 6 } 


PATA ADA ARENA , EROS ERE TAR (ST aR , 


INN AA , FRS IA). SNF , FRATAR, IX 
PIMIÄ IN TEA. 





| | peu BEDE 





ÆÐ NF, ta, CIRI SKEIÐ SITA hA. Na 
et AREA , KI, óla cra AN 


oo 


É. 
REX MAAR ASH. 


1 int** my2DAlloc(int rows, int cols) { 2 int i; 3 int header = 
rows * sizeof(int*); 4 int data = rows * cols * sizeof(int); 5 
int** rowptr = (int**)malloc(header + data); 6 if (rowptr == NULL) 
{ 7 return NULL; 8 } 9 10 int* buf = (int*) (rowptr + rows); 11 for 
(i = 0; i < rows; i++) { 12 rowptr[i] = buf + i * cols; 13 } 14 


return rowptr; 15 } 


ER, (FANER 511 ^ 1343188 EME, (kik ERVAST, ETT, 
NMarray[0]Zj8Pjarray[5] , array[1]t&Pjarray[11] , (KUSH, 


BE , SEIE AHarray [1] [3 BY , iTAYLAESikarray[1], GT BST , Ja 
AFYA TA, BREE array [5 lost, SITES Alt NA 
48, MERECE TIT (SIOE ) . 


FANER AR —Rmalloc, SINKE NFR, æi kr 


má free , MARYS! JSARRAF, 


9.14 Java 


14.1 MRFAIBÈRE , HERSH MESSER ? (BBA ) 
RA 


ks EH AE (private) „ AiR LONI A BABE ISL 
K. EXI, ER ASIS, IE Atti ÞRÆÐIR, 
MIXLI BIR (Factory Method Pattern) ABR. 


ICT, OTI EEN SH D, AXATE See, 


14.2 ffJava, ÆfEtry-catch-finallyfStryi EA hið AA returni&f] , 
finallyiBEJUug de ZW? (BORA ) REX 


eH, EST. SRHtrylä ki] , finally 95213. BEKK Tix Es] A. 
try RÆÐ ( BidreturniEf], continueiEf], breake Hak FARE ) , 
finally if. 


ER, BEEN NMinallyiä AST ST , EC : 


HUES SH ætry/ catch O AÍ TEA BR; MRR stry/catchiBoAN Ate 
AK IE S, 


14.3 final, finallyíMfinalizeZ B50 ? (989374) 


RA 


RESTER. KER, final, finallyflfinalizef9IIREEKAA IR]. FRA 
bi , final TIRE, DARRENA JES . finally kst FE 
try/catchif aika, LI ERTS ær GRE 
SIREN AR, MORKKIS A AFinalize() HJA. 


FHÉEXTDU MARES AIDA ESA. 
1. final 
ERA, finn ege ASI, 


FAFSA (primitive ) TÆR ` GIS DEES ON, MASSIA 
(reference ) DEN :125|H Sage CHIENS. WAFS 
RJ : FATTES. MATSIN : ZAIRE. 


2. finally 


ÆtrylkskcatchikZ)s , kiisi finallyiö ik, finallyiö IRENJIE 
VERT (IRF ava BAET try ERE ). KlllSÆfinally 
BARES AS T VA. 


3. finalize() 


SIRI SES RE SCH S/S ASS, ASSIS ZEN 
finalize() A, MATRE , XAXI. 


14.4 CHRR Java 27 semi? ( 3930 ) 


RA 


I TERRA FR (template ) $0232 ( generic) (Dr SST, 
HAAHR List RASI. Tid, SMBS E EASMIZDAEA , 
URBIHKMXMH , D-25735. 


Java;izZ/BSSCHUEHRT- SER X. SRR aval 
ART, RAMA IR SAR. 


BIRD , LA FJavaftAl : 


1 Vector vector = new Vector (); 2 vector.add(new 


String( “hello” )); 3 String str = vector.get(0); 
HER , CANS 579 : 


1 Vector vector = new Vector(); 2 vector.add(new 


String( “hello” )); 3 String str = (String) vector.get(0); 


AS Java , Sfi RT LM NSSS) ; BREUER SRA 
He, TIL, Java ÆÐRA “AN . 


KRIRC++8I1RIRÆVA [E], ECHR , IRA Moe Siv, RER JT 
BA, MEAT MARE RS, AIMER LUEN 


Æ ` MyClass ASSMyClass HEHSTE, Ali, MyClass Seas 
ESTA. 
ET NAA, MAS Ee : 


1 /*** MyClass.h ***/ 2 template class MyClass { 3 public: 4 static 


int val; 5 MyClass(int v) { val = v; ) 6 ); 7 8 /*** MyClass.cpp 
***/ 9 template 10 int MyClass ::bar; 11 12 template class MyClass 
; 13 template class MyClass ; 14 15 /*** main.cpp ***/ 16 MyClass * 
fool = new MyClass (10); 17 MyClass * foo2 = new MyClass (15); 18 
MyClass * bar1 = new MyClass (20); 19 MyClass * bar2 = new MyClass 
(35); 20 21 int fl = fool->val; // SF15 22 int f2 = foo2-»val; // 
3715 23 int bl = bar1->val; // $735 24 int b2 = bar2->val; // 


SEF 35 


ÆJavarh , MyClass EMMA AM Class, AREA 


AS 
Ho 


FAS Ris FJÆR , Javaiz BO HBU MRSA a. 
CHARLIE int RER, Javal AfT , MAREA Integer. 


fJavat „ PILL ISIR RÆ, (9180, RET BES ERIE 
SIlcardDeck , HIT ÆÐ EH Car dGame, 


Zum, ARSS, Java ses. 


Æjavarh , EES ( BllMyClass “PAYFoo ) PAEA BSSUJIATUSEE , AHNEN] 
Z&MyClass FMyClass FHS, frC++rh , KEKEN, ALMAS 
LUA FSD APSE. 


Java} , ESSERI EUST, , Mut las DEE SCDE) ÆÐ, 2253402 


TESTA BAA. C++, SET), LOKA, 


IE, Javaj224F0C++4R , BARE DH AIRE, BNA. 
14.5 Java EI, ? EEHAH ? (3935 ) Á 


WERE (Object Reflection) ZJavaliI- IE „ HH TARE Java AIX RÁN 
EGRE, THT NEE, 


J] TE BUSSIT AFAR, BSR SATSI. TRB EG 
E IAS SS ASA 


NE AMR E NA 


1 /* SÅ */ 2 Object[] doubleArgs = new Object[] í 4.2, 3.9 }; 3 4 
/* HUE */ 5 Class rectangleDefinition = 

Class.forName( "MyProj.Rectangle" ); 6 7 /* ZF : Rectangle 
rectangle - new Rectangle(4.2, 3.9); */ 8 Class[] doubleArgsClass - 
new Class[] (double.class, double.class}; 9 Constructor 
doubleArgsConstructor - 10 
rectangleDefinition.getConstructor(doubleArgsClass); 11 Rectangle 
rectangle - 12 (Rectangle) 
doubleArgsConstructor.newInstance(doubleArgs); 13 14 /* Sal: 
Double area = rectangle.area(); */ 15 Method m = 
rectangleDefinition.getDeclaredMethod( "area" ); 16 Double area - 


(Double) m.invoke(rectangle); 


ST : 


1 Rectangle rectangle = new Rectangle(4.2, 3.9); 2 Double area = 


rectangle.area(); 


XJ2R S BSESTEAFB ? 
SR, MEHAPIFRE , ZASRRIIUTISITAA , Mills FOI 
BA. 


XJ ESL BRL FH, FE F3⁄4 AH. 
BF WEBER HERR 13831773. 
ki, AAA "NEES Oe, 


RIESA A NIB AE TJ , Bell tA FY ZA MIRI, KARPISAX 
E. SAKNAR. Ma, RAs MERA SRI , HAR 
Dik. MRSERHANE , Blo MSS , Bee ASAI. 


14.6 SHCirculararrayX , XIXARE LR 
hie These. TARMA RAZA, HERE For (Obj o : circularArray) 
BANA. ( 030 ) 


RA 


Liðir. E, NESC rculararrayR, EX, RESF 
Å. PENGA. 


SHcircularArrayX% 


Circulararray ff R< ERA rotate(int shiftRight) DT, 
ITTE. AIXAM N. 


EZ, 8L TRI LAE GENRE head , áls LRU HESTE RT 
F. RIPOSTE, RÆ BIG shiftRightifijilheadHJIE. 


FIBURHZÁBUABJSCEM CS. 


1 public class CircularArray { 2 private T[] items; 3 private int 
head = 0; 4 5 public CircularArray(int size) { 6 items = (T[]) new 
Object[size]; 7 } 8 9 private int convert(int index) { 10 if (index 
< 0) { 11 index += items.length; 12 } 13 return (head + index) 3 
items.length; 14 } 15 16 public void rotate(int shiftRight) { 17 
head = convert(shiftRight); 18 } 19 20 public T get(int i) { 21 if 
(i < © || i >= items.length) í 22 throw new 
java.lang.IndexOutOfBoundsException( "..." ); 23 ) 24 return 
items[convert(i)]; 25 } 26 27 public void set(int i, T item) { 28 


items[convert(i)] = item; 29 } 30 } 
HEHE NTS ØKTE , ELN : 


Kill A EEA. HR, KI IS ER II items SAXE NY 
List. ATREA, XEF T BI AMA. 


HlíTnegValue % posVal (UA % 1E(BL) BJ , ORES. SMF, -8 


% 3AVZSRA-2. XIE AER AA, Bell DS RES [INE 


items.length , LAWS ZITFIRAYIESVE. 


FIC A ERY ES RAS RA [E Ade EFA RSS|. AIX , FRISK S convert GEN 
HAIR SA. BNfErotateKiM Ef convert. DE MR USE HA 
CPI, 


HUE , Fil BAM S CircularArray jf Li , Ez RRA ETATS, 
SMA Va (Iterator ) SI 

IKER NIÉ SERA /IJEMcCirculararray ZE, JUjZ4 573 : 

1 CircularArray array = ... 2 for (String s : array) { ... } 
PIMEIN, MMÄRSMIteratoritl. 

ALEM Iteratoriz0O , RIEKE FAR. 


(£iCircularArray ¡EM , mWülimplements Iterable „ FJ AEF 


CircularArrav ĦjilAiterator()fi;iż. 


elä SrIMIterator ÁYCircularArraylterator , AJ, KE 


CircularArraylterator BÆÐI GjAhasNext(), next()filremove(). 
Sk ER LF , for aU AFB. 
AT la , LIFE SZ msCircularArraySst Mia AES CRIE. 


1 public class CircularArray implements Iterable { 2 ... 3 public 
Iterator iterator() { 4 return new CircularArrayIterator (this); 5 


} 6 7 private class CircularArrayIterator implements Iterator { 8 


/* _current RRA IEF ASA, 9 * MSNRISÄANAJA 
e */ 10 private int current = -1; 11 private TI[] items; 12 13 
public CircularArraylterator(CircularArray array){ 14 items = 
array.items; 15 } 16 17 @Override 18 public boolean hasNext() { 19 
return current < items.length - 1; 20 } 21 22 @Override 23 public 
TI next() { 24 _current++; 25 TI item = (TI) 
_items[convert(_current)]; 26 return item; 27 } 28 29 @Override 30 
public void remove() { 31 throw new 


UnsupportedOperationException( "... ); 32) 33 } 34) 


ÆR , ECHANGES, Stories AIA , Sifiiffihasnext() „ Aæ 
next (), AMORA LOS Rl EAE. 


EPA SURE, RATAS REKER BREAK, XA 
ANF, (RS ui =< AREER. US RASE Sel Res ASIP , TeX 
FARINA È RR H RB BARE 


9.15 Sub 


[381 ~ HET SEE : 


Apartments Buildings Tenants AptID int BuildingID int TenantID int 
UnitNumber varchar ComplexID int TenantName varchar BuildingID int 
BuildingName varchar Address varchar Complexes AptTenants Requests 
ComplexID int TenantID int RequestID int ComplexName varchar AptID 


int Status varchar AptID int Description varchar 


ES, HERSIR AS DIE , MEHVKIA RS ENE. SENER 
TRA , MEA NE 


15.1 RESOLU, PILE ERA. ($8977) 
WE 


fret, FR(IJAILU(EEFRHAVINGĦIGROUP BYE] , SÄISÄETenant sLAINNER 
JOINEEJZ ROSE, 


1 SELECT TenantName 2 FROM Tenants 3 INNER JOIN 4 (SELECT TenantID 
5 FROM AptTenants 6 GROUP BY TenantID 7 HAVING count(*) > 1) C 8 ON 


Tenants.TenantID = C.TenantID 


FEES, 4 BGROUP BY#JRJ , $5440 RSELECTS a BAH 
pu, BARREN, ZAMEEOÊ1IEGROUP BYTE, 


15.2 ÞESSI , WABI , HUSKA "Open" RAAE 

( Requests#eHStatus7OpenhuKE ). (97%) 

RW 

ILR E#/4RequestsfOApartmentsit#2#t2# , stëllen HJID , HENSOpenFA 
BREE. DSK , PRES Buildings RTE. 


1 SELECT BuildingName, ISNULL(Count, 0) as 'Count' 2 FROM Buildings 
3 LEFT JOIN 4 (SELECT Apartments.BuildingID, count(*) as Count 


5 FROM Requests INNER JOIN Apartments 6 ON Requests.AptID = 


Apartments.AptID 7 WHERE Requests.Status = ‘Open’ 8 GROUP BY 
Apartments.BuildingID) ReqCounts 9 ON ReqCounts.BuildingID = 


Buildings.BuildingID 


EFNA, 52.0 2 lin , FSCS. Seine 
HAINE , SAT PHP SEA. 


15.3 USENET, FRESAS, KAKA BABA ES BS X 
(ERE. ($8977) 


RA 


IRSELECTÈ BJJ , UPDATE At AILA WHERE), ESMPNEI , RSR 
B1159$9 5 SPB BAVID , AS MENN SAMT. 


1 UPDATE Requests 2 SET Status = ‘Closed’ 3 WHERE AptID IN 4 


(SELECT AptID 5 FROM Apartments 6 WHERE BuildingID = 11) 


15.4 RAPE AZ ? ÉD NES, UNNIR, 
REKA. (58977) 


RA 


JOIN SÄKÄ KIVER. EHTII | SPRES VEB—NVFR, JÄ 
JEDI ÞRÆÐA ER S RAS HR 


FIEILAPSSKRZS49] : KRR, BIKREK FRENG. KR 
NFR ` IAE ( name ) Ff førs (code). JaS( code) FRAR XNE 


Sg : 


Name Code Budweiser BUDWEISER Coca-Cola COCACOLA Pepsi PEPSI 


em 


cH 


Name Code Diet Coca-Cola COCACOLA Fresca FRESCA Diet Pepsi PEPSI 


Pepsi Light PEPSI Purified Water WATER 


MéBeverage5Calorie-Free Beverages Eize , Keli JJ LL Zu , BA 
all F, 


INNER JOIN ` RØR SR, EX NIFE , Kl SS ic 


F: —RE8ÉSCOCACOLA RE, HAØSPEPSIKAE, 


DN 


OUTER JOIN : OUTER JOIN—ÆSESINNER JOINBSZESR , Atewoaeas— 
TEMME BR SANNAR. OUTER JOIN HU FILI FÆRI, 


LEFT OUTER JOINEKIEJARLEFT JOIN: BRAEBSARWABicRN. MURA HI 
Falo ds, UD Mr EDU NULL. fe FE, 34) Amé 
Ho BRSINNER JOINNSÆR , ASFIMBUDWEISER , ltr, 


RIGHT OUTER JOINBV(BJEKRIGHT JOIN : DJRMÆRNI SLEFT JOIN. EZR 
EG ÆR ; ARRETE NULL, itx , NUBRTSUSSKSXEATUB , BB 
Z , ALIAANIBSA LEFT JOIN BB RIGHT JOIN AS, fr EARTE, K 


USE Ai. [S INNER JOINZEER , JKROĦFRESCAXIWATERAAZRIOR, 


FULL OUTER JOIN : DGHERSASHLEFTAORIGHT JOINNÆR, rm E 
BADER , KÄ KINAA CRASH A. VIRKA SBR , W 
YI DIS RE ERHJIEJINULL. ÆRIN f EB , KI E1SE7SKIOS. 


15.5 HAÆRHVENL ? RIAA. (97%) 
RATA 


RAGE ( denormalization ) ÆREFULD , EMI NÆÐI 
TE. TERIKLSGEET , BAC OTI NE AR A AI AER 
TE, 


THEE F , AEREA, SSR , E 
JTE RP , Ter A MEX. 


GO, AMORE, RITES EE Courses KATeachersk,. {Courses 
H, S 28 E SR PRIE (Course ) MteacherID , iHf fffitteacherName, 1 
SADA ARE ( Courses ) XIIIHJEKII ( Teacher ) HZ , REX SHITE 


IS, 


PRED ERE , KAMRE. IS , IRS — 1 1673 BJ 


r= 


Fo 


AJ KAMERAET URRIRA , MRC EU RENTREE 
TF. 


NNA TRE. ESA, FER CLÉS ERI 
JUR, FEB Ae AT ee CIE A (RUB. 


RA MAGYAR ESTU IR FABS REMER , BIG 
EEK RACHA S TET FERSKEN , AR 
KiSS (AMPARADA) BURMA EIÐ AY 
Ne? SURE , BANG 


fri en] LK , POKER , IF ERAS MET 
SAU EN EMNER, 


15.6 EEE, BIERDA ( companies), Å (people) MENAR 
(professionals, JELIF) , ÉSHISMKÁFAEI, (B971 ) 


RA 


JENS] ( Companies ) ESTESA ( People ) FREE AR (Professional). 
Itt , PeopleffiProfessionalZ[BJÆISA( "is a" ) AK ( SkáliProfessional 
IR BPeople). 


BEST MPeopleikähimlit , Professional í; -EMNSR , BES 


( degree ) FIL {FR ( experience ) $$, 


FiliiProfessionalf=l-HEJRÅEJIJ— Company T fE , fuCompaniesNA LENE 
AZ{UProfessional, AlttProfessional#Companies ZH BÆ — AJ 

B. "Works For” KAALGMA LBSABRBJIBAUSE S S EE. MEBERSE 
Professional Company EE A SEM, 


—SPeop leh BÉBÉS TES, FrPhone E TZ B sit. 


ET * 
(Came) ATT (O 

S 
y 


Date of 
Joining 


ISA 
Degree 


C experience > 





15.7 gt EE EE , HAS 
SLA , iRBINFER Å ( HEGRI10% ) , UFIARHER. (589700) 
REA 


EMBAR, KSB DIR : Students ( ZÆ ) , Courses (R 
f ) fUCourseEnrollment (LEIRE ) . Students bætið. SS 

(ID), SEL RT EE. Courses BØRS ATC , SKRR 
EA. US MER, CourseEnrollmentZKistudentsf[]CoursesPi DEOR. , 


AĠEAGradeiFER, 
1 JRXJJCourseGrade, — FR} 


Students StudentID int StudentName varchar(100) Address 


varchar(500) Courses CourseID int CourseName varchar(100) 
ProfessorID int CourseEnrollment CourseID int StudentID int Grade 


decimal Term int 
SEE NS AR, 


(EF SOL Server—BAYTOP ... PERCENTERZA , FATA laut ( SUB ) 
SØ: 


1 /* EIR ið */ 2 SELECT TOP 10 PERCENT 
AVG(CourseEnrollment.Grade) AS GPA, 3 CourseEnrollment.StudentID 4 
FROM CourseEnrollment 5 GROUP BY CourseEnrollment.StudentID 6 ORDER 


BY AVG(CourseEnrollment.Grade) 


LLERGERIERRET , CREUSOREHRGPARFRSAIBILO%{ Tics. Gm N 
= : 81008894, HESS ASA DUGbAé 4.0, CARRAR AREH 
BFE, SREK. CETSOOTHISIBS IU, F , KIB TAGS alex Á 
^E , BENEA FAI NET PIER A BEI 1076. 


NR MR, RATTAN , FIREREN EAGP AR 
Æ. 


1 DECLARE (OGPACutOff float; 2 SET @GPACutOff = (SELECT min(GPA) as 
'GPAMin' 3 FROM ( 4 SELECT TOP 10 PERCENT 
AVG(CourseEnrollment.Grade) AS GPA 5 FROM CourseEnrollment 6 GROUP 


BY CourseEnrollment.StudentID 7 ORDER BY GPA desc) 8 Grades); 


FE , EM IFOGPACUtOff/Á , ES KE IŻGPAHJEEE , AUREZ Í. 


1 SELECT StudentName, GPA 2 FROM ( 3 SELECT 
AVG(CourseEnrollment.Grade) AS GPA, 4 CourseEnrollment.StudentID 5 
FROM CourseEnrollment 6 GROUP BY CourseEnrollment.StudentID 7 
HAVING AVG(CourseEnrollment.Grade) >= @GPACutOff) Honors 8 INNER 


JOIN Students ON Honors.StudentID = Student.StudentID 
STRAT RS BR, DIER (7455 EAH , (RR 
AIRE AES IRAE ? HRZ RER AURRA. MER 
ER, — REA RES HAAR RE, 

MI fS ERE, E AA BORRA. HEER T BR, SB 
EEN SÁR T Ii. MEE ÆRE EN ER, eR 
IF, REFJVUGRBIHEK , MEEPLIGZEYNE, 

ECON, iD , ER AYE Z AE ENS., Au Ki 18780 H 
SUÐUR , BYSSA, (NES (óG aÐ ER 
ERA, RSS, 


RKS RSA , HVRB ET Ht AVE sk, AFA 
Të ÍTR ls FB. 


9.16 AES 


16.1 MHSK? ( 1030 ) 


RA 
HENNI XE , (BRB BERA CAA. 


HER LAENE EEA TITAH, ENTES ARA ( ELHICPURJIAJAIAJTE ) 
ERICA, BEBES BASES HT, — NEA ÁA 
ENS A a 
E, CRÉÉ. X(+. FRF (socket) REEE. 


BJEFF TF ERT, Hr ( ZA CES] ) , HERAS SIE 
FASE NESE. MIRE MAN, Mate hea Rn MIME 
F. NS, ARONS min SSA. 


She SRR TIE. ARMES, ibb 
AERE 4892246. 


16.2 UNE E FARE? ( 5810370 ) 
fii 
HERELBORS , FATEN ART BERANS. 


EF ( context switch) SM NÄEN ( tBBD , SRE) 
PUTAS, TALE ÆÐ TAE ASSAD ) TÆR. AFRIN 
SRS „ERU SS EAS SKAP , H 
PUTAIN An. 


73 Y RIG, FER Ee E e SAA , 


ME RX MIRAKLET (EN 
NÆS ` Bs REM NHÆEPIIP2., 


PIIEfEBA(T , PEST. TER BIER , BA'FRUEDIIZEAP1ANP2 , ÍRISIE 
SF ACE TEP IBMT NREL ZM. tx, RTE UT KÆR AIRE, AU 
BRAD , WE RSPR æt2,1 - t1, nied. 


ÉCRIS ET : UMAR HSS ? SA, Ze Dee, 
ERE GARTNER. 


AR TAÐ, HERE HE FASENE AREAS, SYNKIJRER RE NE 
MES BSTC RUM. HERE AIREZZERCPU , ENGELEN , 
FPA Y X55248 ALE RLR. FIN , SC, nh AWARENESS 
PRET, BA, ERIN MAR. 


79 TRI , dll IMRE — : SEPT , (EVA SR LBS 
Frin, SYNI , MEMO, LX T HE 
IAE < HEI REKAAN o 


KEZ , RINE HEIRS , par, JA, P2BH3E ( HERR ) GF 
SAN, PATITAS RL, Hus 
he. Am, HTFPONSBINSIHAT , AMPARA NAM AR , A 
EXCPU, 


KEZ RAIZ E PA, HERA ERE UNGE ær. P2IEITIF SE 
BUER, AUC TEI ESA NATRE IRAS. 


34P2HVTAJ , PIRUP2BRSfSESEdR S. WE , PL ARE, "pb EE ZAI 
F. Mp2 SEIBESPIBI , FREI SAR. 


SL MIÐ MÆRI FARER. 


PIRE , FEPIXIANIEGE. 


PCIA GANE). 


PIAP RSS he 


PU SEEN P2 RHA, SIRE RMR. 


PARET , Ip) AAAI A. 


P2[AIPIACIAMA ha, 


PA APLI MAR, SIR E NX. 


PUB NAT , P2 ED, 


PRICE RAIA). 


KÆRA FÉES ele RUHR. STAR Tra RIAN 
ja hRHJRSIB] , HST HEFNER. 14532 „ PIŻIDRONRAJXEJAT 
BE, MESO NDS y AMIA AE. TSI RAI TÆR 
F: 


T = 2 * (Td + Tc + Tr) 


KVU PH : PIRKE S083 , CPUE THIERS, pr 
5. Hé, P2/0XMAM@&h26 , CPUE TST , SAPIN MN Ss. 


RE, BP1REHAMBE ÂT , 80554430 BANAN). JAZZ, FET 
Tc , FAO CHET + TrHJIE. 


SABE ? BIT Ap KIEN ERSA, AURA IR 
EFX, AAA &BRP1IETECPUR4T , MERIDA FÆR 


Á 


100 


15 RIDE ES VE), Wale 38271929 RER SAI MI Riz TIE 
ft PIET CP TIS LAIT. Bell Ss ASE E P XCUTHABSIB] 


(FARBER. 


ER , RANIA, XRO, MAILAT KESKI. Hut. NA 
TAFARI : BSES ETA , PSE. MEME , XEWAT 
EA SHAS , RAP All EA (RE. 


SKK, LEDERNE, CHH , BED RASA ABT ETE , IX— 
FURER, 


16.3 FÆRNE ER HÆDET AARAA, VATER SER [RJ 
ARES. VASKE BMI KT TREE , HE ESA SEIT VIRIS 
F, MBATSESAFUNRT. IRIS FRA js A FAN, 
RA UREA. IRAE , MSUDRIE SKER , MEL 
ti, (9310371) 


fili 


Ac, ARRET E o SIS M 
ThreadKk*EPhilosopher , Chopstickfi Etek S/3FHlock.lock() , ÀX RAY 
jalFHlock.unlock(). 


1 public class Chopstick { 2 private Lock lock; 3 4 public 
Chopstick() { 5 lock = new ReentrantLock(); 6 } 7 8 public void 
pickUp() { 9 void lock.lock(); 10 ) 11 12 public void putDown() { 
13 lock.unlock(); 14 ) 15 ) 16 17 public class Philosopher extends 
Thread { 18 private int bites = 10; 19 private Chopstick left; 20 
private Chopstick right; 21 22 public Philosopher(Chopstick left, 
Chopstick right) { 23 this.left = left; 24 this.right = right; 25 ) 
26 27 public void eat() { 28 pickUp(); 29 chew(); 30 putDown(); 31 
} 32 33 public void pickUp() { 34 left.pickUp(); 35 right.pickUp(); 
36 } 37 38 public void chew() { ) 39 40 public void putDown() { 41 
left.putDown(); 42 right.putDown(); 43 ) 44 45 public void run() £ 


46 for (int i = 0; i < bites; i++) { 47 eat(); 48 } 49 } 50 } 


URNA SRSA FJ ARES , HAS AS AVDA TRT, 1817 
FAS UBL RT REA GEA. 


ITERE , PAISATA RES : BUESTHSEZCERA RIS IDA 
+, RULE NC ÆÐI NÆ FRA T. 


1 public class Chopstick í 2 /* [HB */ 3 4 public boolean pickUp() 


{ 5 return lock.tryLock(); 6 } 7 } 8 9 public class Philosopher 
extends Thread í 10 /* [Esi */ 11 12 public void eat() í 13 if 
(pickUp()) { 14 chew(); 15 putDown(); 16 } 17 } 18 19 public 
boolean pickUp() í 20 /* WARES */ 21 if (!left.pickUp()) { 22 
return false; 23 } 24 if (!right.pickUp()) { 25 left.putDown(); 26 


return false; 27 } 28 return true; 29 } 30 } 


fr EIE , SRS TIBOR FINE TAF ; RFE 
RAAF MAMA putDown(), 


16.4 270%, HET HI BEA TILIIN F , JAH. (B1030 ) 
fii 


VILL LAN DANTE , ARAMA X , BOER DEE 
Beg. Ma, MAULE, SI , ARBOR EB. 


ER, FERIA (RES SKRR : 
A = 11, 2, 3, 4) B = (1, 3, 5} C = (7, 5, 9, 2) 
ATRAER, AA, ELMAR : 

AME , (33 BAHE , 155 AMES , H(F2 


KAD EERASRA TE, Beat 34885, MERE. FE 
Shien. MURA NERA Stiki, NR 
W(w, v). LOGRABA, FEIHSÄÖ TEEN : (1, 2). (2, 3). (3, 


4). (1, 3). (35 DE (7, Sch (5, 9), (9; 2). ERES DANY “Mae” BE 
Tm, 


DPC ans declare DA , BAFE RIANZ RAE Kl. 

ix-Pdeclarefiżisja QIBIIRRIEE AR (v, IEEE, X 

E, ESRSESFEN. RFA, ERSRRRE, MERE , A 
FR. 


MERR ÞAR : MTA ? KJ LB ER 
4j (BREE PE NERTE Gt ) Hurt Seele SAR. WA 
E , (HMHR ESKI. NS , NORS 
Iv 


RATE, URENT, MEE MARKA EA, A 
ERE MIE RSANUTER LEN, MST SCRA RR. 


IAEA AI AAA, AAO RATE : 


1 boolean checkForCycle(locks[] locks) { 2 touchedNodes = hash 
table(lock -> boolean) 3 initialize touchedNodes to false for each 
lock in locks 4 for each (lock x in process.locks) { 5 if 
(touchedNodes[x] == false) { 6 if (hasCycle(x, touchedNodes)) { 7 
return true; 8 } 9 } 10 ) 11 return false; 12 } 13 14 boolean 
hasCycle(node x, touchedNodes) ( 15 touchedNodes[r] = true; 16 if 
(x.state == VISITING) ( 17 return true; 18 ) else if (x.state == 


FRESH) { 19 ... (see full code below) 29 } 21 } 


ER, EFI, FREST UAR (UA HER , (HtouchedNodes RZ 
IK. SEDET, SB ÆtouchedNodesHfr ERT I false, 


TE BSD. ATR , RMA MAITSE (MAA ) áð 
æt AVA. 


1 public class LockFactory { 2 private static LockFactory instance; 
3 4 private int numberOfLocks = 5; /* RB */ 5 private LockNode[ | 
locks; 6 7 /* “MHRA ARIEN 8 > SRS SEKIR 
*/ 9 private Hashtable > lockOrder; 10 11 private LockFactory(int 
count) { ... } 12 public static LockFactory getInstance() { return 
instance; } 13 14 public static synchronized LockFactory 
initialize(int count) { 15 if (instance == null) instance = new 
LockFactory(count); 16 return instance; 17 } 18 19 public boolean 
hasCycle( 20 Hashtable touchedNodes, 21 int[] resourcesInOrder) { 
22 /* BABA */ 23 for (int resource : resourcesInOrder) í 24 
if (touchedNodes.get(resource) == false) { 25 LockNode n = 
locks[resource]; 26 if (n.hasCycle(touchedNodes)) { 27 return true; 
28 } 29 ) 30 ) 31 return false; 32 ) 33 34 /* HTA , ÆREN 
HERESIES 35 * CEMA. MIEXTIKÆÆSÆR 36 * Stan 
(AAREEHN 37 * 3⁄4) */ 38 public boolean declare(int ownerld, 
int[] resourcesInOrder) { 39 Hashtable touchedNodes = 40 new 
Hashtable (); 41 42 /* ëm AR */ 43 int index = 1; 44 
touchedNodes.put(resourcesInOrder[0], false); 45 for (index = 1; 


index < resourcesInOrder.length; index++) 4 46 LockNode prev = 


locks[resourcesInOrder[index - 1]]; 47 LockNode curr = 
locks[resourcesInOrder[index]]; 48 prev.joinTo(curr); 49 
touchedNodes.put(resourcesInOrder[index], false); 50 ) 51 52 /* WÑ 
REMITA, SRD ART, H 53 * IElBlfalse */ 54 if 
(hasCycle(touchedNodes, resourcesInOrder)) { 55 for (int j = 1; j < 
resourcesInOrder.length; j++) { 56 LockNode p = 
locks[resourcesInOrder[j - 1]]; 57 LockNode c = 
locks[resourcesInOrder[j]]; 58 p.remove(c); 59 } 60 return false; 
61 } 62 63 /* JST, RFS SAV , LUE 64 * Weu tee 
BEM FER 65 + Hi */ 66 LinkedList list = new LinkedList (); 
67 for (int i = @; i < resourcesInOrder.length; i++) { 68 LockNode 
resource = locks[resourcesInOrder[i]]; 69 list.add(resource); 70 } 
71 lockOrder.put(ownerId, list); 72 73 return true; 74 } 75 76 /* 
BUG, SAMAR ASR TS GBA 77 * BRM */ 78 public 
Lock getLock(int ownerId, int resourceID) { 79 LinkedList list = 
lockOrder.get(ownerId); 80 if (list == null) return null; 81 82 
LockNode head = list.getFirst(); 83 if (head.getId() == resourcelD) 
{ 84 list.removeFirst(); 85 return head.getLock(); 86 } 87 return 
null; 88 } 89 } 90 91 public class LockNode { 92 public enum 
VisitState { FRESH, VISITING, VISITED }; 93 94 private ArrayList 
children; 95 private int lockId; 96 private Lock lock; 97 private 
int maxLocks; 98 99 public LockNode(int id, int max) { ... } 100 
101 /* jäjä "this" RIS "node" A, mellt 102 + Frk 


Y^ */ 103 public void joinTo(LockNode node) { children.add(node); ) 


104 public void remove(LockNode node) { children.remove(node); } 
105 106 /* ARERR ARRANT */ 107 public boolean 
hasCycle( 108 Hashtable touchedNodes) { 109 VisitState[] visited = 
new VisitState[maxLocks]; 110 for (int i = @; i < maxLocks; i++) { 
111 visited[i] = VisitState.FRESH; 112 } 113 return 
hasCycle(visited, touchedNodes); 114 } 115 116 private boolean 
hasCycle(VisitState[] visited, 117 Hashtable touchedNodes) { 118 if 
(touchedNodes.containsKey(lockId)) { 119 touchedNodes.put(lockId, 
true); 120 } 121 122 if (visited[lockId] == VisitState.VISITING) { 
123 /* JAIRO Æla Fr NÄR , 124 * RIBA) */ 125 return true; 
126 } else if (visited[lockId] == VisitState.FRESH) { 127 
visited[lockId] = VisitState.VISITING; 128 for (LockNode n : 
children) { 129 if (n.hasCycle(visited, touchedNodes)) { 130 return 
true; 131 } 132 } 133 visited[lockId] = VisitState.VISITED; 134 } 
135 return false; 136 } 137 138 public Lock getLock() { 139 if 
(lock == null) lock = new ReentrantLock(); 140 return lock; 141 } 


142 143 public int getId() { return lockId; } 144 } 


SALE , SRS BIXEE SAR MIURA USET, SHARIR 
SHE. SARI, SENS, FART 
ik. 


16.5 ¿ELL MUTE : 


public class Foo ( public Foo() ( ... } public void first() ( ... } 


public void second() { ... } public void third() { ... } } 


ENF oo pitié 3 MAÉ. threada2 A first, threadBZJ3FH 
second, threadC$ififithird, 1217 Mil) , ff RfirstZ:fEsecondZ BIA] 
FA, secondftfthirdzZEMA. ( ÆlO3A ) 


RA 


AAA EAE Tsecond()Zifirst() ESC, ÆlÆtnird()Z Fi 
second (EBBER. Bell Mr, Alt, FEAT Re EU 
BBA , LIT MUSKER EA? 

1 public class FooBad { 2 public int pauseTime = 1000; 3 public 
ReentrantLock lock1, lock2, lock3; 4 5 public FooBad() { 6 try { 7 


lock1 = new ReentrantLock(); 8 lock2 = new ReentrantLock(); 9 lock3 


= new ReentrantLock(); 10 11 locki.lock(); 12 lock2.lock(); 13 


lock3.lock(); 14 } catch (...) { ... } 15 } 16 17 public void 
first() í 18 try { 19 ... 20 lock1.unlock(); // fnicfirst()E En 
21 } catch (...) í ... } 22 ) 23 24 public void second() í 25 try í 


26 lockl.lock(); // 51⁄4, Ħialfirst()5ebk 27 locki.unlock(); 28 ... 
29 30 lock2.unlock(); // fricsecond()&5ERX 31 } catch (...) í ... 

} 32 } 33 34 public void third() { 35 try { 36 lock2.lock(); // $ 
f$, BElsecond()55k 37 lock2.unlock(); 38 ... 39 ) catch (...) I 


... } 40 } 41 } 


XB tA ESSE SN 
Æ “et (ÆFooBad M ERSP ) , MN — NE. KAMERA 
HA, XESS (EJavarh , EN Es] — 


N 
l`o 


AMAA , BA URA S e KE , E MBE an. 


1 public class Foo { 2 public Semaphore sem1, sem2, sem3; 3 4 
public Foo() í 5 try í 6 semi = new Semaphore(1); 7 sem2 = new 


Semaphore(1); 8 sem3 = new Semaphore(1); 9 10 seml.acquire(); 11 


sem2.acquire(); 12 sem3.acquire(); 13 } catch (...) { ... } 14 } 15 
16 public void first() { 17 try { 18 ... 19 seml.release(); 20 } 
catch (...) { ... } 21 } 22 23 public void second() { 24 try { 25 
seml.acquire(); 26 seml.release(); 27 ... 28 sem2.release(); 29 } 
catch (...) { ... } 30 ) 31 32 public void third() { 33 try { 34 
sem2.acquire(); 35 sem2.release(); 36 ... 37 } catch (...) $... } 
38 } 39) 


16.6 HE", ASMA HAMID. AANER, BAM 
Tz, BESTA 2 RREAISIAJÄITJAAIB ? (104% ) 


RA 


EÐ ARUN L KES synchronized , BUA RUE MR JG ZARA TERA 
Eiji. 


BIE, $ T IB ERES E MAA TIE. MR SERAN RS X 


Pl , 85. , BEMEREN , CARTE SA, FÅ, RAI 
PISA, AEEIAITH4TD AA, 


CERES E, RAM "gn" ABÆERSISER. HZH BIR ELI 
FARSTA MELHER eA TAR SS BIDE 737A. 


ASTIN , thread EHTE AABY , threadiREĠIMIIE iż 
A, BAB TEADA , thread2HifT ABE , tes ABBA IEthread13:775 
ik. AE thread1fthread2 FARAZNI RASE, 1 — Rép z. 


MENE , UCR AEE , AVREISE NMT IA. H 
(hate ANAL, R, COMTE TEL GAS 
ik. 


9.17 FER 


17.1 H5S— ERA , FAIRE , BESA TE. (B1040 ) 
RA 


K] BRE, HETE. Keli S Hao Ra MIA , boÆ7TRLbÅI MAME , 
Fdiffæao - boat (A. 


LERRA Sa > DAVIS EURE. 


| | diff | 


Ø b a 


0 Ø 


BA, Hai diff , BEAGA — E. Ala, bILEdiff ( HERR 
Æb+) , APER ao, FIK, Rib = aoflla = diff. Ela, RELA 
að - diff, tögiðb - a, 


TÆR. 


1 public static void swap(int a, int b) ( 2 // la = 9, b = 49/5 3 
a=a-b;//a=9-4=54b=a+b; //b=5+4+4=95a=b- 
a; // a = 9-5 6 7 System.out.println( "a: " + a); 8 


System.out.println( "b: ” + b); 9) 


PATATA AIR ELSA, DORÉ D TF OE BASERE SR 
2 , MURTHA, 


1 public static void swap opt(int a, int b) í 2 // La = 101 (TH 
ll) fb = 110731 3 a = ab; // a = 1014110 = 011 4 b = ab; // b = 
0117110 = 101 5 a = a^b; // a = 0117101 = 110 6 7 


LL 


System.out.println( “a: 
9.) 


+ a); 8 System.out.println( "b: ' + b); 


XE VATER T HEF, BRS PAT, sí AAA TE pil 
Jr, RAR. KES Apollo RTE. 


BE LE ASR PE EO, EME ERRE JIA T. “RATT 


TE. 


1 p = pe^qo /* Ape = qollii/jo, Ape !- gellil71 */ 2 q = p^qe /* SF 
pOHJE */ 3 p = p^q /* FI qoHJIE */ 


BUTHUTERIFP = porqe, Ape = aOllll RA ; Ape! = golli. 


PUTIUTAI = prop, FILIP ORIO RAMA TOA. SA HAR Rp 
FIRE , (IA EX e FiklEIpoHJ(H. 


Ap = 0: Mpo = qo, AH , Bills sigi EiRIBIpeskqe. (HVED OFRER 
ERE , CATA SIERO ( Ekpo ) . 


Ap = 1: Ape! = qe, HAD, 4q0 OMRE , ppke. XIE 
E SB VI RSS VEAR. 


Þ3ÍTHIP = pq, BR Ap HOM AMEN, BAIR. HA, ae 
SET pe, AILHSETTEHITIp^pe. 


Ap = 0: Ape = qo, &fi)z5EizdfEIBIpeskqe , ABBR NL. But 
O^pezik[nlpe , SFaqe. 


Zip-1:izi&ERSERTEPMG1^p0e, IARE pooR, ML RIT EE , 
FJpe! = qe, 


EH, RICH pi , oi neg, £x E, FYRR FETE ARPA NL, 
Ib , FBE LE PAST TEEN. 


17.2 Kit TGA, FUR J HF. (9310401) 
KATA 


FÁA , Ris ÈIRA , AMR, KASIM ? 
MI, IRER RER, MASA RS "Jose" SF. RIBISI 
SHÁ EA 


RIG, T3) UT EHINKIMÄKT ho 


hashonR SAR REX ( Hch , REPAIR) ? LURES 
E, BATRES RE, Lt hasWon RETA. 


HEIÐAR. BIR BET x A NÁNIR TR , KEMI N 
Nx NBUSEZ 2 


SHEA, BÍNA ER SME , MK RSK ? ICE , & 
SONAR ERES. ESAS DENE, itkeä, 


BEL : AER Nas Won wie HR SR 


BHRS39 , KLJ20 ooM RH (1818793 x3 60 ER ) . Alt, BA 
intiifezx, APR MURS PAHS (MHT, 17921. 27338 ). RS 
FIREN NAD RN SSR FA , EURE TT. XA 
—3 , hasWontkélmíkis f : 


1 public int hasWon(int board) { 2 return winnerHashtable[board]; 3 
J 


Se MEB ( FREE ) Krk "int , ALGER SU KA, EN 
FER ÞJ ÆT/3OVO + 31v1 + 32v2 + ... + 38v8 , FIKFAIFNvi ge RH 
KEJMvijsi , 181218 vi), 


1 public static int convertBoardToInt(char[][] board) { 2 int 
factor = 1; 3 int sum = 0; 4 for (int i = 9; i < board.length; i++) 
{ 5 for (int j = 0; j < board[i].length; j++) { 6 int v = 0; 7 if 
(board[i][j] == ‘x ) { 8 v = 1; 9 } else if (board[i][j] == 

o ) í 10 v = 2; 11 ) 12 sum += v * factor; 13 factor *= 3; 14 } 


15 } 16 return sum; 17 } 
EX, EHMESDAR , RRAK. 


TA, REKI VEERA S PERRA AL, BEAIREUEUASLS, HS 
HSATES MT. 195, IR Háir, BBA , SIRI 


AEB AK, 
RAZ : 2733 xit 


URREA x HESTE, (SSBB. ZAI ARE 
MER, FESS AZS. 


1 Piece hasWon1(Piece[][] board) í 2 for (int i = Ø; i < 
board.length; i++) { 3 /* 19847 */ 4 if (board[i][0] != 
Piece.Empty && 5 board[i][@] == board[i][1] && 6 boardlillol == 
board[i][2]) í 7 return board[i][0]; 8 } 9 10 /* KEI */ 11 if 


(board[@][i] != Piece.Emptv && 12 board[Ø][i] == board[1][i] && 13 


board[@][i] == board[2][i]) { 14 return board[0][i]; 15 } 16 } 17 
18 /* MENA */ 19 if (board[e][0] != Piece.Empty 88 20 
board[@][@] == board[1][1] && 21 board[0][0] == board[2][2]) { 22 
return board[0][0]; 23 } 24 25 /* MENA: */ 26 if (board[2][0] 
!= Piece.Empty 88 27 board[2][0] == board[1][1] && 28 board[2][0] 
== board[@][2]) { 29 return board[2][0]; 30 ) 31 return 


Piece.Empty; 32 } 
RAS : MAN MEA TIT 


BS ARES, BARA) REIN x MER, XP] FERRER 
SAN AL, Næ A, 


1 Piece hasWon3(Piece[][] board) { 2 int N = board.length; 3 int 
row = 0; 4 int col = 0; 5 6 /* 547 */ 7 for (row = 0; row < N; 
row++) { 8 if (board[row][0] != Piece.Empty) { 9 for (col = 1; col 
< N; col++) { 10 if (board[row][col] != board[row][col-1]) break; 
11 } 12 if (col == N) return board[row][0]; 13 } 14 ) 15 16 /* Má 
BI */ 17 for (col = 0; col < N; col++) í 18 if (board[Ø][col] != 
Piece.Empty) { 19 for (row = 1; row < N; rowtt) { 20 if (board[row] 
[col] != board[row-1][col]) break; 21 } 22 if (row == N) return 
board[@][col]; 23 ) 24 } 25 26 /* RENAA ( Æ EÐJA F) */ 27 if 
(board[0][0] != Piece.Empty) í 28 for (row = 1; row < N; row++) í 
29 if (board[row][row] != board[row-1][row-1]) break; 30 } 31 if 
(row == N) return board[0][0]; 32 ) 33 34 /* FEY ( Æ FA EH) 


*/ 35 if (board[N-1][0] != Piece.Empty) { 36 for (row = 1; row < N; 
row++) { 37 if (board[N-row-1][row] != board[N-row][row-1]) break; 
38 ) 39 if (row == N) return board[N-1][0]; 40 } 41 42 return 


Piece.Empty; 43 } 


ASPIRE RÁÐ , SINESIÄÄENKE. Rr TRS js. =H 
ATA, tæi BS. 


17.3 RORE , MUN RSSD SMS, (5510418) 
(x 


PANA ZAR, AE Le , UJ V FEBRE (trailing 
zero). EXA , ERIN RAMSE. J TEMARA, FI] 
AMR ERIE. 


TALAN ! FET : 

19! = 1*2*3*4*5*6*7*8*9*10*11*12*13*14*15*16*17*18*19 
AE E ert ER. 
Ban, 1914, RA LIMEMPLIEJET : 

1902128 aua! TER v, PO A FASE P DEE us 


Rit, 73 y RH Ee eR AE, KIRSI AR ILISSEN. AU, MARE 
ESEAS , KAREN AOL 7 o 


LERNER, BLÆS RAS 55 (AMAR MEMES), MAS 


(25 = 5 * 5), 
SSN , IHK/UDAMISiÄ. 
AMS ARIANA , As. 


1 /* ASPAS, IRISH WAI 2 * 5 -> 1, 3 * 25-> 25 4 */ 5 

public int factorsOf5(int i) { 6 int count = @; 7 while (i % 5 == 
0) { 8 count++; 9 i /= 5; 10 } 11 return count; 12 } 13 14 public 
int countFactZeros(int num) { 15 int count = 0; 16 for (int i = 2; 


i <= num; i++) { 17 count += factorsOf5(i); 18 } 19 return count; 


20 } 
XIBKA, TI, RAAT ERNE Ra : HI SA. KAX 


MAR, SH gn, BLS (BERIN/5) , að 9905 
KJIEŻXAJLT (n/25) , 8125 , MIE. 


Enn) LP , EXSEREnERLAmBDRI, 


1 public int countFactZeros(int num) { 2 int count = 9; 3 if (num < 
0) { 4 return -1; 5 } 6 for (int i = 5; num / i > 0; i *= 5) í 7 


count += num / i; 8 } 9 return count; 10 } 
LE a , PIŻ, ÆSKA (ALERT). RE 


FÆ FAK SME ASHES , MASERA. UM FAME 
ERRE, TEIE ØSE. 


17.4 HEITIR, KERFA T. PISGERJif-elsenk HELLE 


IBA. (351041 ) 
FER 


max SAT Sæta - OIEA. (Aix Pace HB IF 
Kar, MBA. 


Rækttæa - bAYIEMS , Ra - b >= 0, Wiki. AlkAe, Zonk 
BRA , RATE SEEN FRA : 


1 /* 1750 , 0351 */ 2 public static int flip(int bit) í 3 return 
1'bit; 4) 5 6 /* a791EMIiR[E]1 , aja KIIRE */ 7 public static int 
sign(int a) { 8 return flip((a >> 31) & 0x1); 9 } 10 11 public 
static int getMaxNaive(int a, int b) ( 12 int k - sign(a - b); 13 


int q = flip(k); 14 return a * k + b * q; 15 } 


ERIC EE, DMA, Ea - bih, ERIC TE. Ian, Rika 
7JINT MAX - 2, b73-15, IAT, a - ÞÆÆFINT MXHESÉE, RADAR 
få. 


GRENADA , BANDAS, Hinesia > bE ALIR. 
AL, SA ASAE. 


a - DAMES 7 CERREN, DARIA, KA, RIKET 
B6. I JiR FO RELA, AU, Bella ÞRAS 


RE. ER, SIERaSDOBSIERS SAFE] , MiLkSTsign(a). 
ASUT: 


1 if apb ERE NA: 2 // Ħa > 0, Mb < elk = 1 3 // Ea < 0, Nb 
> OHk = 0 4 // Alt, FEREN , k = sign(a) 5 let k = sign(a) 6 
else 7 let k = sign(a - b) // XEEN 


ELORRIO, HER SAM Sir), 


1 public static int getMax(int a, int b) { 2 int c =a - b; 3 4 int 
sa = sign(a); // if a >= 0, then 1 else 0 5 int sb = sign(b); // if 
b >= 0, then 1 else 0 6 int sc = sign(c); // HURFa - bĦISĦWH 7 
8 /* Ein: xEXKBS(R , Ga > Un. a < bio 9 * (Fa = b, K STE 
HAZE) */ 10 11 // Babes Cl Milk = sign(a) 12 int 

use sign of a = sa ^ sb; 13 14 // ab Em5 , Wk = sign(a - 

b) 15 int use sign of c = flip(sa ^ sb); 16 17 int k = 

use sign of a * sa + use sign of c $ sc; 18 int g = flip(k); // kB 


RŽ 19 20 return a * k + b * q; 21) 


ER , NARA, So enke IKS NIA. RIM, KERKEE 
TAISI , (BIXATSSIUBEEBWITTE. 


17.5 FRYE (The Game of Master Mind) AUF. AABAA 
E, SB NEW, METRE (R), KH (Y), E ( G ) mä 

(B). lá), HALA REA RGGBUUJFh ( 181792165 , 182, SAGE , 1845 
E). (FARF , SAS. FINCA , (RORESSYRGR. EÐ 


MENE , USR SER" ; SREGSXIEREMBTSUSSISI , UÄ "MR 
FLER, JA RAAEN EF . SF, LINAS GARY , MM 
(KARRJŻEGGRR , WAS, TAS. hæ Ms MAGS , 85 
PNB , JAIME VJS PAVE. ( 1040 ) 


RA 


HESS, (ASAIN, SNAR Sr. (USA , (MIX 
TRS A 


REA, lll Bæti RESTA, FETE solution PHAR 
2, MEAR MER "em HVAÐ Ma, A guess FH ØDE PARE. 


PEER MARS. 


1 public class Result { 2 public int hits = 0; 3 public int 
pseudoHits = 0; 4 5 public String toString() í 6 return “( "+ 
hits + ', ' + pseudoHits + ") ; 7 ) 8 ) 9 10 public int 
code(char c) í 11 switch (c) { 12 case 'B : 13 return 0; 14 case 

G : 15 return 1; 16 case 'R : 17 return 2; 18 case Y : 19 
return 3; 20 default: 21 return -1; 22 } 23 } 24 25 public static 
int MAX_COLORS = 4; 26 27 public Result estimate(String guess, 
String solution) { 28 if (guess.length() != solution.length()) 
return null; 29 30 Result res = new Result(); 31 int[] frequencies 
= new int[MAX_COLORS]; 32 33 /* DARRA , MENE */ 34 for 


(int i = 0; i < guess.length(); i++) { 35 if (guess.charAt(i) == 


solution.charAt(i)) í 36 res.hits++; 37 } else { 38 /* QAREJAH 
AIR F , TENNER 39 + (RAR). Geist, 384, 40 * (Gm 
Ju ($H */ 41 int code = code(solution.charAt(i)); 42 
frequencies[code]++; 43 ) 44 ) 45 46 /* HANE */ 47 for (int i 
= 0; i < guess.length(); i++) { 48 int code = 
code(guess.charAt(i)); 49 if (code >= @ && frequencies[code] > 0 88 
50 guess.charAt(i) != solution.charAt(i)) { 51 res.pseudoHits++; 52 


frequencies[code]--; 53 } 54 } 55 return res; 56 } 


Es, Ss. ERUM, ER 
rh, lE UB SIS Y Ncode(char c) já , HAVE y — Result RÍA 
ÉR , MARR SIM. 


17.6 LEVE, HS NAN, KORS min, REEMA < IAJÄYTTER 
HER, NEE HF. HA in - mir, tien, HUSH 
Exi»), ( 1040 ) 


RA 


FOR BI LRU Lë SEH, RRR EANES] , X 
RANA RATAS , APREA LREN EART FAN. 


ME, KER RAIS ÆRE : 
Al 7, 16,48, 19 


SRA Milani, BER HANA, ARTA 


KEKSI, 
Z): 1, 2, 4, 7, 10, 11 PB : 7, 12 AW :6, 7, 16, 18, 19 


4S ES Sage Us ER, AAA, Sk 
Pai, CE Ch , AEE y 618 7181 f FAK. 


(BE , 2 Y ER NE , KREDSE PEST , RES HBB HE 
Fr, MR FR. Rin , MEL FAIRE : 


/* ÆÐ (left) FATTA NATZ) (middle ) ØYET */ min(middle) 
> end(left) /* FE] ( middle ) FET ARENA (right ) RETA 
*/ max(middle) < start(right) 


MA , RENE, WAAR : 
left < middle < right 


SERRE, EPIA RABO RENT. 1883 , Hali. M 
LENS Lett end > middle.startHmiddle.end > right.start— 
æki, (EK. RAR HPIBBOH ALLE NARAN. 


FIŻ, Kl MÆRI, ERL, 
Smin&Fmin(middle) , max&Fmax(middle). 


WALES BASA NF RFI ARE FS (187311 , 251795 ) , FRED, 
Bt AS |ifsf8array[i] < min; REIS REHEF PERS , PAELLA 
BBB AR. 


Ala AMBITE ME, Io ImaxSE 12. Bli H, ër FIAT 
( 15796 ) FR, HMAS) , 15 1AERO HERAA ARE, 7. (en, HA 
168} , MEER 16] AUD rætt (RAM). E 
It , FEATHER , LEE N AIKE AI. 


REX MARS. 


1 int findEndOfLeftSubsequence(int[] array) ( 2 for (int i = 1; i < 
array.length; i++) { 3 if (array[i] < array[i - 1]) return i - 1; 4 
} 5 return array.length - 1; 6 } 7 8 int 
findStartOfRightSubsequence(int[] array) ( 9 for (int i = 
array.length - 2; i >= @; i--) { 10 if (array[i] > array[i + 1]) 
return i + 1; 11 } 12 return 0; 13 ) 14 15 int shrinkLeft(int[ ] 
array, int min_index, int start) { 16 int comp = array[min_index]; 
17 for (int i = start - 1; i >= 0; i--) { 18 if (array[i] <= comp) 
return i + 1; 19 } 20 return @; 21 } 22 23 int shrinkRight(int[ | 
array, int max index, int start) { 24 int comp = array[max index]; 
25 for (int i = start; i < array.length; i++) { 26 if (array[i] >= 
comp) return i - 1; 27 } 28 return array.length - 1; 29 } 30 31 
void findUnsortedSequence(int[] array) { 32 /* HHÆFF) */ 33 
int end left = findEndOfLeftSubsequence(array); 34 35 /* HHAFF 
JF */ 36 int start right = findStartOfRightSubsequence(array); 37 
38 /* HEHE ARO AA MEME AE */ 39 int min index = end left + 
1; 40 if (min index >= array.length) return; // DÅ 41 42 int 


max_index = start_right - 1; 43 for (int i = end_left; i <= 


start right; i++) { 44 if (array[i] < array[min_index]) min index = 
i; 45 if (array[i] > array[max_index]) max index = i; 46 } 47 48 /* 
(014453), Bål) Farray[min index) */ 49 int left index = 
shrinkLeft(arrav, min index, end left); 50 51 /* MARA, HEAT 
array[max index] */ 52 int right index = shrinkRight(array, 

max index, start right); 53 54 System.out.println(left index + 


' right index); 55 ) 


ÆR , FEMINA, Zei to PAPA. St LCA ANH — BRERUL 
SAN , (XH x, NE, ik EAS 
(RIBET , RNA IA 1) LR. 


17.7 EVEN, FENETRE ER (BIRT "One Thousand, Two 


Hundred Thirty Four" ), (56104001) 
IRA 


LUTTE, REARS. KREE RARA JAR, HEA EAN 
GL), 


ae pr, 1383819 323 9848] , RAIDS FE MEN, GEIR , HE 
EAN "thousand" ( +) #l “million” (BA). Bp, 


convert(19 323 984) = convert(19) + " million " + convert(323) + " 


thousand " + convert(984) 


FRS ASKUR. 


1 public String[] digits = {"One", "Two", "Three", "Four", "Five", 
2 "Six", "Seven", "Eight", "Nine"}; 3 public String[] teens = 
{"Eleven", "Twelve", "Thirteen", 4 "Fourteen", "Fifteen", 
"Sixteen", "Seventeen", "Eighteen", 5 "Nineteen"}; 6 public static 
String[] tens = {"Ten", "Twenty", "Thirty", "Forty", 7 "Fifty", 
"Sixty", "Seventy", "Eighty", "Ninety"}; 8 public static Stringl ] 
bigs =í `“ , “Thousand” , “Million” }; 9 10 public static String 
numToString(int number) { 11 if (number == @) { 12 return "Zero"; 
13 } else if (number < 0) { 14 return "Negative " + numToString(-1 
* number); 15 } 16 17 int count = 9; 18 String str = ""; 19 20 
while (number > 0) { 21 if (number % 1000 != 0) { 22 str = 
numToString10@(number % 1000) + bigs[count] + 23 "" + str; 24 } 25 
number /= 1000; 26 count++; 27 } 28 29 return str; 30 } 31 32 
public static String numToString10@(int number) í 33 String str = 
"mn: 34 35 /* AE (VSSE */ 36 if (number >= 100) í 37 str += 
digits[number / 100 - 1] +" Hundred "; 38 number %= 100; 39 } 40 41 
/* peta tH */ 42 if (number >= 11 88 number <= 19) í 43 
return str + teens[number - 11] +""; 44 } else if (number == 10 || 
number >= 20) { 45 str += tens[number / 10 - 1] + ""; 46 number %= 
10; 47 } 48 49 /* Eli MURAI */ 50 if (number >= 1 && number 
<= 9) { 51 str += digits[number - 1] + ""; 52 } 53 54 return str; 


55 } 


ANEXAS) ADERAT AS, PERS FRA 


m. 

9.17 PAYER ( ZR) 

17.8 LE NESE ( BESAR), RRR AREAS) , HAREA 
Kl. (#1640 ) 

WE 

ILRES , (EMBÉ). ETK, HUSET RASS HEN : 

23 -8 -1 2 4 -2 3 


ARE LANE EFE SED ANSEES ET, RIRN, SARS 
ROS FAFS ESTIU. LIDE? ROS RRS GIB 
AB ss, ROMA RSI. Fb, RABIES 
ADI BIDS, RETENU, SIIMAESMISEÄ. 


TAÐ , RJAR EE ANER HAIT, STATE 
EP PIRISEN , KAN SIT CHASSE , ESL: 


5 99 B3 


Kl AM MHRA , PIŻ, CASCO AER NEAR SKE 
FENDA PJ. 


Ste ER. 1015, - HUFF XO SEIS 27, ETAT -4 , 
Wl LST YSE , sa TERES T SUI), RA 173. 


AIR REE TA R , 
HERA MERA FIX VASER. 


FATA HORER , MSIE — PIGE TFIR. 


Baal», XÆÐ AR IL AZAR, Bllánaxsums735 , HHsumix5. H 
É , 3-9, BES sun AO. TIT SUMA SSERBSI-93 5 B1 (RE 
AIR) A ) AS É sume. 


ES, TAPIS ZX, AB maxsumálsum, 


arð -2, 361811, sumz94, ATUISEX ( SEAN, SE 
EX), NADAR, -2}NAEK FEI, DI. Ers um , (BRER 


maxsum, 


Sea, 3JN Esum (4) ART , Eximaxsum, SSI ts 7316, 
-2, 3}. 


EM < STR RNA É , WEIS. FRÆ ANSÐUT 
19. 


1 public static int getMaxSum(int[] a) { 2 int maxsum = 0; 3 int 
sum = 0; 4 for (int i = 9; i < a.length; i++) { 5 sum += a[i]; 6 if 
(maxsum < sum) { 7 maxsum = sum; 8 } else if (sum < 0) { 9 sum = 0; 


10 } 11 } 12 return maxsum; 13 } 


ORE TAR , BAES ELETA 7 BAX Mea BASE : (-3, 


-10, -5}, LTÉRS Mais : 


-3 ( fl AB) ; 
e ( FÉNKENS) ; 
MINIMUM INT (MAREN ) . 


FSF (maxsum = 0) , (BRSLFGRAATIBA “IEA” LE, X— R] 
VARER EF SE, tær EIRE NEBSADAA. 


17.9 Bit DDA , RSE FRE NB PAIR. (1040 ) 
EA 


EURE , ARA MRE, KRIISIT RT. (= 
ih, MÆRE "dog" RE, MÆ "dog" | kee 
= ? 


E "cat" . “mouse” , FZ 7 
1. foL: RAB 


FEDME F , KS, NES 
FBBjo(n), FLER æsi ARI, RINEN, BRE 
Ria), 


2. IRA: PRAW 


RES HÝÐI, BA, KTEERNIS KEE, SIENA, IS 
BHITE. Bell A NEDI ERES 
— , (Er RJAR (1) AMARE, EXUNSCHWURGRU T. 


1 Hashtable<String, Integer> setupDictionary(String[] book) { 2 
Hashtable<String, Integer> table = 3 new Hashtable<String, Integer> 
(); 4 for (String word : book) { 5 word = word.toLowerCase(); 6 if 
(word.trim() != U ) { 7 if (!table.containsKey(word)) í 8 
table.put(word, @); 9 } 10 table.put(word, table.get(word) + 1); 11 
} 12 } 13 return table; 14 } 15 16 int 
getFrequency(Hashtable<String, Integer> table, String word) { 17 if 
(table == null || word == null) return -1; 18 word = 
word.toLowerCase(); 19 if (table.containsKey(word)) { 20 return 


table.get(word); 21 } 22 return 0; 23 } 


FE MS RA. Alt, SERAS 
ÉÉ A ? 


17.10 XMLJESÉTUI& , MEAR, ME MST AFC NE 
HÚÐ , 288977 LAVE TF : 


Element --> Tag Attributes END Children END Attribute --> Tag Value 
END --» 0 Tag --> Jl JUTTENITIIEESSUA Value --> FRA END 


IURE, FUMAR EA NÆ E  (BEXINMNKXZ2Hfamily -> 1, 


person -> 2, firstName -> 3, lastName -> 4, state -> 5), 


<family lastName= “McDowell” state= "CA" > <person 


firstName= “Gayle” >Some Message</person> </family> 


FH : 


1 4 McDowell 5 CA 0 2 3 Gayle 0 Some Message 0 0. 


RSR, FJENXMLITÆ RA GAARA (18 AElementflAttributeiæ). ( Ê 
10577 ) 


DH 


BE; 


HART, puss=kAElement#llattributefE7J#%[S A , AERAR 
E, Sa FIKIR ECH SCH, 


RTS Brel Mt AAS NEBE RJencode() , tRH#EXMLI ÆR , AME ATA 
f. 


1 public static void encode(Element root, StringBuffer sb) ( 2 
encode(root.getNameCode(), sb); 3 for (Attribute a : 
root.attributes) { 4 encode(a, sb); 5 ) 6 encode( “0” , sb); 7 if 


Hm 


(root.value !- null && root.value !- ) { 8 encode(root.value, 
sb); 9 ) else { 10 for (Element e : root.children) ( 11 encode(e, 
sb); 12 y 13 ) 14 encode( “0” , sb); 15 ) 16 17 public static void 
encode(String v, StringBuffer sb) ( 18 sb.append(v); 19 
sb.append( " ^"); 20 ) 21 22 public static void encode(Attribute 
attr, StringBuffer sb) ( 23 encode(attr.getTagCode(), sb); 24 
encode(attr.value, sb); 25 } 26 27 public static String 
encodeToString(Element root) ( 28 StringBuffer sb - new 


StringBuffer(); 29 encode(root, sb); 30 return sb.toString(); 31 ) 


BALE, BASIE HJ encode, MAR 


CE, EFRA MINNE. Piż, ER, 
RRS RL. EU, RSA TAL 
19. 


17.11 f&xErand5() , EÐ AMBjArand7(), tBBD , EAr oE ( Ê ) BÉ 
NETA, FEITT 403 6 ( Ê ) MENE DA. (1050 ) 


E 


A 
INASA, UKE SENE , SMART 1/7. 
1. BREA (ARARAT ) 


Fo KKU, RITES HOF ENV, JAR IES TDI 
ur: 


1 int rand7() { 2 int v = rand5() + rand5(); 3 return v % 7; 4) 


EE, FER ALIAS ERAÉ. Si MEVA A rand5() 
al AVÉ FRS rand? () RØGRIEMEADIN AK , FREMI si. 


fast cali | and Gall | Result | 


opio 
|a [o2 | 





E738 ra Arand5() , SXISFERIBI-TRMEIBSTRESEZJ , FILI, FAT 
CHER IBESS7J 1/25, MBE TAS MENA, te ES T rand? () HÆ] 
5/2588: El , MIXEIOAJĦIŻEJJ3/25, Ein, RARS ERKI , 
REIS ERAS RAVE HIE1/7. 


ESTE F , ABA RIRES FME RF 
A—Prand5 OR, [EET EMIR, METE AMA 
1/5k , Book ASB Brands (JENA. El Pir and ANAL. 


BR, rand7 () MRE RIM , Hille , STAR ENTER , tb 


ME : 


P(rand7() = 6) = 1/5i + 1/53 + ... + 1/5m 


73 Y RULES, < BEES T 1/7. 
BAT, BASE , SERA RISE S E 1/7. 


MEG RS ? HJELM. FAR, XSIKE , rand5 ( ) VA HH ARA 
Sal rand? ORANGE, REBIER , AMARA TRAITER. 


PATA EARL, ANILYRMERwhilefäm , ANSER , HANA 
ÐR] PR) VAFA. 

2. BORZA (VRIE ) 

REÉSEEAwhileER , TFN AAA. RIA TER 16, 
Bat ANAS ( Dirr EbES TR ). VIRGE AI, 


HIER AMEN , RS: NUKUTA. ARO 
FlesJeR (E , HMS AÐA. 


FERRIS + rand5() + rand5()774:BEBleZll24, AG, A 2140247 
¡BATEA , All rand7 UKE OBE 282 , SÆKKE, 152156 Boðl|o 
HE, MH, 


HERR, RAMA sh É , AMAR] MBE A UXrand5() , X 
PLATS BUS HRS. 


1 public static int rand7() { 2 while (true) { 3 int num = 5 * 


rand5() + rand5(); 4 if (num < 21) { 5 return num % 7; 6 3 7 } 8 } 


ER, PIS * rand5() + rand5 () LES He t P MATRA E Ele 247 [A] 


AS SUE CIR NR EES al. 


STUKNMSGARA4T2 * rand5() + rand5()15? fJ, AMABA 
AY. (80, SoA PHT ( 6=2*1+4Fl6 = 2*2+2) , [MESA ( 0-2*0«0 ) NUR 
BAD, ERES, 


MB FA STE EA $ rand5() , REESE ARE, (ARRAS 
2. RIBUT : 


1 public int rand7() { 2 while (true) { 3 int r1 = 2 * rand5(); /* 
opo BANE */ 4 int r2 = rand5(); /* ZASMHork1 */ 5 if 

(r2 != 4) { /* r2eBSRNBA, SALZ */ 6 int randt = r2 € 2; /* Æ 
Honki */ 7 int num = r1 + randi; /* 1321555El0E9.218] */ 8 if (num 


< 7) { 9 return num; 10 } 11 } 12 } 13 } 


FLE, Bli) len FEIS ARD, KEEIRRKAKEUEEKLÄ , AEA 
AB HLA ala. 


17.12 BILL TA, RESTEZ AIRE ENTER. (1050 ) 
RA 


Lol, 230 "Eä | BURTFIMERNESER, SIENA GE 
SALEM TES, 


1. BÆR 


X RAE RAA (HELE) , ER MSS IA. IX NSK 


(GUB , NFR, ERVIKEiksun - x, AFTERHJEN(X, sum -x). 
xt A BIR, FARRAR P VITA. 


2. BEA 


E375 EKI MÆMAF. MÆRE AZAR, WUXBSTNSUSz - x (tb 
BD, SXAHJIMSzBJE) „ NF, ERA, ABA , SEJRA 
17, 


MIE, 1RISBIX PERRAS : (-2 -1 035 6 7 9 13 14), Sfirst15|5) 
BRL, las ti. FERH firstAdihik , MiSlastitbliezj, BSH 
Efri. QU R First + last < sum, MER A tCrir CDU , BILLFILLIFJAII 
Kenjfirst, S2lfirstkblastAM Slee. 


HARA (LEEK firstfyfr KNN ? AIX MBAR , MERNE 
SA. SBfirstSlasth A sumBj , LE , Ma 
SRE (last BRE ) tik EIKÄ. 


MAKA last TS? RAAT SSE ER fir stfillastif 
pk. fEdifirstBBTG TNAM , METRE Y lastHIETA tk. 


1 void printPairSums(int[] array, int sum) { 2 Arrays.sort(array); 
3 int first = 0; 4 int last = array.length - 1; 5 while (first < 
last) { 6 int s = array[first] + array[last]; 7 if (s == sum) { 8 
System.out.println(array[first] + ^" ” + array[last]); 9 first++; 
10 last--; 11 ) else ( 12 if (s < sum) first++; 13 else last--; 14 


) 15 ) 16 ) 


17.13 ÁS RÁS RAE 1 Node , FMS. À 
Ha TAB i Noder FRET SU ( Khnode1 JA FÈR , node 2 A FR ) SØN 
PER ( HfRnode1/9Altafisi , node2 BMR ) . MS 1 731A , BORER 
DN ( BGiNode SCH ) Ki Næ, SecKBHTASABBUHERRASSE , FERRES 

Að (MERA ER CASA). (105%) 


RA 


KREMER, FÅ, HÉ ANA. BÆRE, EE 
AIER AZABI. 


RAR 1818) BA : 


convert AMAR CHIRAL PHRASE : 


Ò <-> 1 <-> 2 <-> 3 <-> 4 <-> 5 <-> 6 


PERDER (4534) , VI) CRIAR. 


PANAM, BRAGA FSN EK CIE CBS RB (BR, CASE 
FERN ES SIE). ABA , AREA VZ FR A FR 
E E FEB TE RAAE ? 


GAB | Eet ër FD BAT. 
HRAÐI : 


1 BiNode convert(BiNode node) { 2 BiNode left = convert(node.left) ; 
3 BiNode right = convert(node.right); 4 mergeLists(left, node, 
right); 5 return left; // AE 6 } 


ZJ INEA, PIs BASS MERWE , BL FIL 
MGE. 

A 

FÆ iÐ, LR SBA MÄ, ætlið Nnodepair STE, RÐ EA 
RIRE. MR, convert ARI Llikial—TNodePairxiii, 
INEA 


1 private class NodePair { 2 BiNode head; 3 BiNode tail; 4 5 public 
NodePair(BiNode head, BiNode tail) { 6 this.head = head; 7 
this.tail = tail; 8 } 9 ) 10 11 public NodePair convert(BiNode 


root) { 12 if (root == null) { 13 return null; 14 } 15 16 NodePair 


part1 = convert(root.node1); 17 NodePair part2 = 
convert(root.node2); 18 19 if (parti != null) { 20 
concat(parti.tail, root); 21 ) 22 23 if (part2 != null) { 24 
concat(root, part2.head); 25 } 26 27 return new NodePair(part1 == 
null ? root : parti.head, 28 part2 == null 7 root : part2.tail); 29 
} 30 31 public static void concat(BiNode x, BiNode y) { 32 x.node2 


= Y; 33 y.node1 = x; 34 } 


ERA NEEB Node BATA, Soll ISA Ef FANodePairikiktl 
AUER. AMADA SRAM BiNodefJätA , RTSCHUBISIBS ARI , XA 
ts (isiä, AES PRIE , FAA ) . 


57% , FIS, FERD RN, SAR ? SA, ROLL 
522: NOIRE 


XBJÆNOdeP ai ríkt AAA , NEMO Risk , AERA IAE 
HERA AS. 


1 public static BiNode convert(BiNode root) { 2 if (root == null) { 
3 return null; 4 } 5 6 BiNode parti = convert(root.node1); 7 BiNode 
part2 = convert(root.node2); 8 9 if (parti != null) { 10 
concat(getTail(parti), root); 11 } 12 13 if (part2 != null) { 14 
concat(root, part2); 15 } 16 17 return parti == null 7 root: 
parti; 18 } 19 20 public static BiNode getTail(BiNode node) { 21 if 


(node == null) return null; 22 while (node.node2 l- null) { 23 node 


= node.node2; 24 } 25 return node; 26 } 


PRS VAR getTail, KE SRAU LESSEE , (D EIERE, A 
EXA get Tail Dialer (ZN A E8)JVT sss 
IR) , SSIEUNSSTTBIIBI/JO(N2) , ANAM RÅ. 


PAS : TAS — MARE 
TERRAN E , FILE RM a MA. 


LAMA FEREHBiNodeik[Eitt#kiItI3A1Et)E. AMARE MERA F NA 
FAAS], JÄR , BAR head. nodel FR (Sæ. 


1 public static BiNode convertToCircular(BiNode root) { 2 if (root 
== null) { 3 return null; 4 ) 5 6 BiNode parti = 
convertToCircular(root.node1); 7 BiNode part3 = 
convertToCircular(root.node2); 8 9 if (parti == null 88 part3 == 
null) { 10 root.nodel = root; 11 root.node2 = root; 12 return root; 
13 } 14 BiNode tail3 = (part3 == null) ? null : part3.node1; 15 16 
/* (AOA */ 17 if (parti == null) í 18 concat(part3.nodel, 
root); 19 } else í 20 concat(part1.node1, root); 21 } 22 23 /* 154 
DNR */ 24 if (part3 == null) í 25 concat(root, parti); 26 } 
else í 27 concat(root, part3); 28 } 29 30 /* ëss */ 31 if 
(parti != null 88 part3 != null) { 32 concat(tail3, parti); 33 } 34 
35 return parti == null 7 root : parti; 36 ) 37 38 /* {Speen JIEN 
HÆR , PATH 39 * AKER */ 40 public static BiNode 


convert(BiNode root) { 41 BiNode head = convertToCircular(root); 42 


head.node1.node2 = null; 43 head.node1 = null; 44 return head; 45 } 


ER, MERA EA AB EE Ze convertToCircular , convert Hjá sa Bi T 
FABRIC HERA FEL , NBA, 


XP MABE FOTO CN) , AAS AR FISA SIA (X, FURR, = 
0(1)2X). 


17.14 D, Fl RS eru , SIRS SKÆR , REM 
SYÖMME ma, AS. Han OF "I reset the computer. 
It still didn’ t boot!" (KERS, Dräi ! ) Rk 

J 'iresetthecomputeritstilldidntboot' , (RARE, REREAD ERSTER 
i, NSA, KEO Silt RE aes) , HELSE 
MERKARI, BE PF (AÐ) , isi MEK, RMR Æ 
SERRA XE "RE MENE , BN a RASS VEVDE 
If. MF , fa 'jesslookedjustliketimherbrother' HIIEMAA 
H "JESS looked just like TIM her brother" , Eë ite DORA, 
SERENA, LAK. (105 ) 


RA 


BERMESKH JUL , ARAA, LAIHAA SMES EROS 
BS. RC, AFA, TILA, EN, KR 
UTA. 


ORRA, 1513847 AL Sia) , SESH IERI RAF 


DELT. 


ER, BANAT SRA BR FAE, "thisisawesome" BLIR 
JJ "this is awesome" Blo ISCH "this is a we some” , 


HERNE ERRADA) MF PAI ÆREN (tl 
RE). AAA NAPA. ESTIMA, RTE] 
BOA HØLEN. 


EXTRA NE. 
MEX NFH ER TEIR. 


feli MSS Et hitit BCAA, 80 FAT. ASEO, RAVE 
RIA Bids : 


Fig) ( FRERE ) SEB 

AS 

; AREA 

FEIS 

; SSE EIST ( Ser Zeen ) 
DI 


IR 


EES RR ÆRIN HEF "SRT" BAS, BIKE ESTER 
BANKETT (ESPIAR). 


1 p(thit) 2 = min(T + p(hit), p(thit)) --> 1 inv. 3 T + p(hit) = 
min(T + H + p(it), T + p(hit)) --> 1 inv. 4 T + H + p(it) = min(T + 
H+ i+ p(t), T + H + p(it)) -->25T+H+i+ p(t) =T+H+i + 


T = 3 invalid 6 T + H + p(it) =T + H + it = 2 invalid 7 T + p(hit) 


min(T + hi + p(t), T + p(hit)) --> 1 inv. 8T + hi + p(t) = T + 
hi + T = 2 invalid 9 T + p(hit) = T + hit = 1 invalid 10 p(thit) = 
min(TH + p(it), p(thit)) --> 2 inv. 11 TH + p(it) = min(TH + i + 
p(t), TH + p(it)) --> 2 inv. 12 TH + i + p(t) = TH+ i + T = 3 
invalid 13 TH + p(it) = TH + it = 2 invalid 14 p(thit) = min(THI + 
p(t), p(thit)) --> 4 inv. 15 THI + p(t) = THI + T = 4 invalid 16 


p(thit) = THIT = 4 invalid 


ELSE , ISLESAEE ERDAS. 988—852 0 SI^ , MA BIRI 


HTAA. 


GA, SAA ACA), RRA mE Tt , DAAA 
E. É ` ( 28317 ) Ste) BO, Hal HRP Thi C DIS Or, 
B—T ( 281017 ) PÆRER ET BARETT IN. ES Lä) 
(E, SMS 2113 ÆRA HJ BERN KRAT zU, 


TEIR ANSE. DIRE, fl ENA FART RAI 


1 public int parseSimple(int wordStart, int wordEnd) { 2 if 
(wordEnd >= sentence.length()) { 3 return wordEnd - wordStart; 4 } 
5 6 String word = sentence.substring(wordStart, wordEnd + 1); 7 8 
/* DATA */ 9 int bestExact = parseSimple(wordEnd + 1, 
wordEnd + 1); 10 if (!dictionary.contains(word)) { 11 bestExact += 
word.length(); 12 } 13 14 /* J ESB */ 15 int bestExtend = 
parseSimple(wordStart, wordEnd + 1); 16 17 /* FEU in] */ 18 


return Math.min(bestExact, bestExtend); 19 } 
IX BU AA n] AA TARA BC 


AEBS T. URU , Ra, RESTÉS y it FEET 
x. HRA KAR USER, MACS. AMMA 
MER Á. 


REEN, ALTRE RI RMT ETO. DURO, (IE 
Hei itieixten , (AHRFEUxtH si. “Am, BRN ARES A 
RFT Axt + p(en), xte + p(n)filxten. RESENS EET 
EDGE. ER, AMZ EEA, HNX FT + 
I, (GRABER Al NEEL xt FSA É GIRE 2 AREA rie. 


MELAMINA. 


1 public int parseOptimized(int wordStart, int wordEnd, 2 
Hashtable<Integer, Integer> cache) { 3 if (wordEnd >= 


sentence.length()) { 4 return wordEnd - wordStart; 5 } 6 if 


(cache.containsKey(wordStart)) { 7 return cache.get(wordStart); 8 } 
9 10 String currentWord = sentence.substring(wordStart, wordEnd + 
1); 11 12 /* RERED (false --> BB PERE) */ 13 boolean 
validPartial = dictionary.contains(currentWord, false); 14 15 /* UJ 
MAJ */ 16 int bestExact = parseOptimized(wordEnd + 1, 
wordEnd + 1, cache); 17 18 /* AS AE, SPCR */ 
19 if (!validPartial || !dictionary.contains(currentWord, true)) { 
20 bestExact += currentWord.length(); 21 } 22 23 /* ÆRA) 
*/ 24 int bestExtend = Integer.MAX_VALUE; 25 if (validPartial) { 26 
bestExtend = parseOptimized(wordStart, wordEnd + 1, cache); 27 } 28 
29 /* HEIE] */ 39 int min = Math.min(bestExact, bestExtend) ; 


31 cache.put(wordStart, min); // FRÆR 32 return min; 33 } 


MEAS AURA E AR | RAAR. CRE, REF 
HE FAT Be EE JI IV. 


RATER „RN, (Exe ns. RSS 
(FFAS Result) Ææ , XA Bla NR NFS NEF, ES 
VACH-SCHUBSIE , Riko ÆRE. 


1 public class Result { 2 public int invalid = Integer.MAX_VALUE; 3 


Hi 


public String parsed - ; 4 public Result(int inv, String p) { 5 
invalid = inv; 6 parsed = p; 7 ) 8 9 public Result clone() ( 19 
return new Result(this.invalid, this.parsed); 11 } 12 13 public 


static Result min(Result r1, Result r2) ( 14 if (r1 -- null) ( 15 


return r2; 16 } else if (r2 == null) { 17 return r1; 18 } 19 return 
r2.invalid < ri.invalid ? r2 : r1; 20 ) 21 } 22 23 public Result 
parse(int wordStart, int wordEnd, 24 Hashtable<Integer, Result> 
cache) { 25 if (wordEnd >= sentence.length()) { 26 return new 
Result(wordEnd - wordStart, 27 
sentence.substring(wordStart).toUpperCase()); 28 } 29 if 
(cache.containsKey(wordStart)) { 30 return 
cache.get(wordStart).clone(); 31 } 32 String currentWord = 
sentence.substring(wordStart, wordEnd + 1); 33 boolean validPartial 
= dictionary.contains(currentWord, false); 34 boolean validExact = 
validPartial && 35 dictionary.contains(currentWord, true); 36 37 /* 
EHAA% */ 38 Result bestExact = parse(wordEnd + 1, wordEnd + 
1, cache); 39 if (validExact) { 40 bestExact.parsed = currentWord + 
” ” + bestExact.parsed; 41 ) else í 42 bestExact.invalid += 
currentWord.length(); 43 bestExact.parsed = 
currentWord.toUpperCase() + “ ” + 44 bestExact.parsed; 45 ) 46 47 
/* H FERMBIHJERJjA */ 48 Result bestExtend = null; 49 if 
(validPartial) { 50 bestExtend = parse(wordStart, wordEnd + 1, 
cache); 51 ) 52 53 /* REEF] */ 54 Result best = 
Result.min(bestExact, bestExtend); 55 cache.put(wordStart, 


best.clone()); 56 return best; 57 ) 


TES XIE , TIME ÐIR , EI VO. EROAMISEN SIMA FE 
NEGER, (RO Re BAIR. IXALAM EHS30-5517( Sad. JIN 


Si), FS par seÅNÄ AMÈ MASEN(a. 
9.18 BEER 


18.1 MSK, THAT FAN, NEEB +SEE ANGE. ($105 


SAX , sirkus , UST. ILE ? JA 
ERAÉ , EINS (+) AREAS, BEBE ? Bits, SMÆTTA 
SEL SST SCBA. 


ISF, RIMIXÉRRTIUSERNTASEZALIER BIRDS EAR , 
AaB 0866 BSR PI — , Ah, Bec ASRS. 


ARE DI, NERA A, HA , KABA DEER. 


2759 + 674A , BASSE DF (digit[o] ) 181, Xv , 
NE AI HU ( digit[1] ) 4800, HV, RICE, THING 
ARABA ` SUSEN, VÆRNH 


Bix BILLE ma ? SAR RAS F , JE THIN FM HU STR 
JIT, BAER , & NEINA. 


1$75906748M,18 ST" Hú 152323, 


1475940674800 , HHHU, 2:18 SUN tc , (8511110, 


JETS FERÐIR AEN AERA : 1110 + 323 
= 1433, 


ABA, FI , EAM? 


Alsat HEI , (siou, RaR (5/0 531), 
NASI ate. XM Cte EERIE ( XOR). 


ANEMIA, BRT , RB@atbayi - 145780731 , SOA. 
Soin ælu (AND ) NI LEE. 


BUB , BIHTERIN , EMI. 
DEIA SAN VE. 


1 public static int add(int a, int b) { 2 if (b == 0) return a; 3 
int sum = a ^ b; // ŻAENMEFAĦ 4 int carry = (a 8 b) << 1; // i 
(7, {840 5 return add(sum, carry); // lA 6 ) 
ESAS IE E ES 
ETA EAN, AER ZS ARA AVOR SE 
IAK ER. 


18.2 MENZ VV Bli, RETZ, KXalkes2! ABE 
AÐ, RE PARMA TE. ($106X) 


KETÄ 


XNE RAA | SARA. SIEXTEDŻHANRE , URNA EF: 


EZ , Fest FA, 
RES UB , En 70% , KUR F : 
[1] 121 [3] [4] [5] 


ABA , ANNA CS ` BB Bikshuffle(...)Xjn - 1475 
FEN, Sli ]ELIÆATHHTELN T TUR BIAIS ? 


SAN, MEARS DS. RISIJELAIn - 117TEIVÄÄ , ÅR, PHS 
NÄYTÄ, SBR. MIX AIR | 


ÉE ZANI ARAM : 


1 /* lowerflhigher ( Ê ) ŻIEHJBEVIŻX */ 2 int rand(int lower, int 
higher) { 3 return lower + (int)(Math.random() * (higher - lower + 
1)); 4 } 5 6 int[] shuffleArrayRecursively(int[] cards, int i) { 7 
if (i == 0) return cards; 8 9 shuffleArrayRecursively(cards, i - 
1); // FJALAGRURBJJHMAZ 10 int k = rand(0, i); // Leslie 
Ħa 11 12 /* XĦATLEKAJi */ 13 int temp = cards[k]; 14 cards[k] = 
cards[i]; 15 cards[i] = temp; 16 17 /* Æla ÆR FARFIALHJENZH */ 18 


return cards; 19 } 


LUKI MÄNTÄ , IX NANSEN AH ? LBS S F. REA 
EMPÄ NA , MENTAL, Karray[i] Semi ($ ) ZA TEGE, 


HE, jx EU mti , REGIEN : 


1 void shuffleArrayInteratively(int[] cards) { 2 for (int i = 0; i 
< cards.length; i++) { 3 int k = rand(0, i); 4 int temp = cards[k]; 


5 cards[k] = cards[i]; 6 cards[i] = temp; 7 } 8 } 
ERA AA ASIA EET. 


18.3 REM, MANE PARE E NE, ERE) TUEN) EH 
Aitaa]. (1060 ) ARIA 


518.2250 , FAA AR EEK , LI CMA, 


BREADCRUMB En - 17730808 PRE UH Emä ATA EA 
IIN DEN TRAZE AE im VITES 2 


BATA Bin - 1170 Phan eR. ÅR, Re AEarray[n]l EM 
dA subset ( PREAH VITA ) „ ME PANA EM En REN — 
SAK, Ëk < m N£array[n]fäAsubset[k]. Æarray(n | Asubset (fått 
ME ) LIM subsetrPBSgUEER— VITE , MBAR AY. 


EAR E ARANI F : 


1 int[] pickMRecursively(int[] original, int m, int i) { 2 if (i + 
1 == m) í // IFA 3 /* R[EloriginaläAAJEImNTÄ */ 4 ) else if 
(i+m > m) { 5 int[] subset = pickMRecursively(original, m, i - 
1); 6 int k = random value between @ and i, inclusive 7 if (k < m) 
{ 8 subset[k] = original[i]; 9 } 10 return subset; 11 } 12 return 


null; 13 } 


ÞAR SR E RAMAN. SEEGER, FU eelere subset , H 
HttfltJoriginalåBiygim JTE. MR, hantu , 8161518) 
original, REk < m, MiSGarray[i]iäNsubsetäk2ZAWJ ( RENGA ) fiż 
Ek, 


1 int[] pickMIteratively(int[] original, int m) { 2 int[] subset = 
new int[m]; 3 4 /* original ġŻHRJRIMTITZARAsubset */ 5 for (int 
i = 0; i < m ; i++) í 6 subset[i] = original[i]; 7 ) 8 9 /* 1518) 
original#V2ZHA9RIARILA */ 10 for (int i = m; i < original, Length: 
i++) í 11 int k = rand(o, i); // HSsosli (2) CINEMA 12 if (k 
< m) { 13 subset[k] = original[i]; 14 } 15 ) 16 17 return subset; 


18 } 
ABATE, D NEA TEE DES EST, 

18.4 HES TA, MHF n (B) FRF2IMULTIUX. (1060 ) 
HRA 


ESE SE SMA ict, Hi 
(REGARD , TAGE RAMA GÉNIE. 


1/7 Solo rouen HINNA AÐ */ 2 int numberOf2sInRange(int n) í 
3 int count = 0; 4 for (int i = 2; i <= n; i++) í // AV BÆM2IFUR 
5 count += numberOf2s(i); 6 } 7 return count; 8 } 9 10 /* SUE 
AHFPHILlN2 */ 11 int numberof2s(int n) í 12 int count = 0; 13 


while (n > Ø) í 14 if (n % 10 == 2) { 15 count++; 16 ) 17 n = n / 


10; 18 } 19 return count; 20 } 

Ehf MbAMBES , lækitifjánumberof2 SV Sk Nik, KH 3 , fŠ 
FAS , (Dee ES STATE. 

BUFR AIHA 

ZA EA BETTA) MERIMIES MCR ae. IR 
KA MR : 


0123456789 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 


26 27 28 29 ... 110 111 112 113 114 115 116 117 118 119 


EES AJAN , F10 NEUF , Ela AA , AA2HER10 
ASPE. EE, EUA AME 1/10. 


ZE "A" EÐA (JEES). GIRO, ÆIÐl100ZIB), + 
(WENA ZAASIESFAI/10, ANI , 412137218), TEI Ææ ætb1/10)K 
As 


FHX-—Sirdigit < 2, digit = 2fdigit > 2245n , MAG ERILE 


To 
n1 : digit < 2 


LAx = ei 523f0d = 3796), FJLÆH[d] = 1 (BBIXHIEBAIZZZJJI ) „ 3311 
2072H1 651322000 - 2999, 12 000 - 12 999, 22 000 - 22 999, 32 000 - 


32 999. 42 000 - 42 999052 000 - 52 999, INSEE 62 eee - 62 


999, KRITÆA3VAAHA 6000 M2, iXNSeSPeH12lee 000 82% 31107289 


tin, RIFLER FIRE SJARIØd+1 , ARARA, HAVA 
IES GEI REECH 


if x[d] < 2: count2sInRangeAtDigit(x, d) = let y = round down to 


nearest 10d+1 return y / 10 
152 : digit > 2 


MIE, RAKAA EAF ( x[d] > 2) DESCH, BAL, Xm 
HZA „bo - 63 525243 (HI DCS SITET - 70 eoo 
SiH. Alt, Cave RÉ, WEEER. 


if x[d] > 2: count2sInRangeAtDigit(x, d) = let y = round up to 


nearest 10d+1 return y / 10 
n3 : digit = 2 


RAD ERE, MGIB AAAS. lix = 62 523flld = 3 
Hl, Ez BUB EU SUBIRE ( tbRIBE2000 - 2999, 12 000 - 12 
999, ..., 52 000 - 52 999), TRIER KHJ62 eee - 62 Gar 
E, PAWA. ? EL, BEMZBUVNSS. RB524% (62 000, 
62 001, ..., 62 523), 


if x[d] = 2: count2sInRangeAtDigit(x, d) = let y = round down to 


nearest 10d41 let z = right side of x (i.e., x % 10d) return y / 10 


ME, RAIN FRUE SER HS BR. 


1 public static int count2sInRangeAtDigit(int number, int d) { 2 
int powerOf10 = (int) Math.pow(10, d); 3 int nextPowerOf10 = 
powerOf10 * 10; 4 int right = number % powerOf10; 5 6 int roundDown 
= number - number % nextPowerOf10; 7 int roundUp = roundDown + 
nextPowerOf10; 8 9 int digit = (number / powerOf10) % 10; 10 if 
(digit < 2) ( // ÆBdigitluði...... 11 return roundDown / 10; 12 ) 
else if (digit == 2) ( 13 return roundDown / 10 + right + 1; 14 j 
else { 15 return roundUp / 10; 16 } 17 } 18 19 public static int 
count2sInRange(int number) ( 20 int count - 0; 21 int len - 
String.valueOf(number).length(); 22 for (int digit - 0; digit « 
len; digit++) ( 23 count += count2sInRangeAtDigit(number, digit); 


24 } 25 return count; 26 } 


ARTE] , GEES C ABB SMF AIMAR, A RS il 
WS WE, 


18.5 T PIS RISIBUEEA ENEE Re RAND 
FJARÐA CEBA LE). ADA GEO (1) IB KL SERT FUB ? få 
AHTI SEIN] ? ( 1060 ) 


fili 


TEAR , FAIR Error duor dEr E , SA SHE 


AB. Alis, 85A , PRE AAA EH Fd 


ES 
1Eo 


SAIC , Rb 3X T XE. ED, RSI PEAS Mwordi 
Flword2B8itE75 , FRE CHINA lastPosWord1#lastPoswWord2, MEI 
word1Af , STÅR lastPosWord2ktk , MAME min, ABSA 
lastPosWord1, MB Shi ællword28 , ARATE. aM ARA, X 
EIEEE IBS 


FBI RAL. 


1 public int shortest(String[] words, String word1, String word2) { 
2 int min = Integer.MAX VALUE; 3 int lastPosWord1 = -1; 4 int 
lastPosWord2 = -1; 5 for (int i = 0; i < words.length; i++) { 6 
String currentWord = words[i]; 7 if (currentWord.equals(word1)) { 8 
lastPosWord1 = i; 9 // ZBK SHAIRA , t} NH317 10 int 
distance = lastPosWord1 - lastPosWord2; 11 if (lastPosWord2 >= 0 88 
min > distance) { 12 min = distance; 13 } 14 } else if 
(currentWord.equals(word2)) { 15 lastPosWord2 = i; 16 int distance 
= lastPosWord2 - lastPosWord1; 17 if (lastPosWord1 >= 0 && min > 


distance) { 18 min = distance; 19 } 20 } 21 } 22 return min; 23 } 


UR FIN Cie EE SS Ua Fd ( SIR) , TUÉ SUP 
KORN AÐA. Ma, lll RrstkiilistAMlistB (EX) 
ER 


WHlistAfllistsh rs NERI LHS , Ural : 
listA: {1, 2, 9, 15, 25} listB: {4, 10, 19} 


FATTE , START] Er , MBE BR 
ik. FIRDA NGS MENE TRE, XN3AMAKASE : data ( FE 
FE ) flllistNumber, 


list: (1a, 2a, 4b, 9a, 10b, 15a, 19b, 25a} 


ME, EEK, REED HER, SKANNA REN 
EFLI BÆ As, ERNI, SERIES (192% 
10b.Z18]). 


18.6 Kit NEA, HEINZ BE, FEM 00 NÅS. RETANA 
UABALS HBOS MAS. (981067) 


RA 


HORSE, FEDERER : HERR NHH (selection 


rank), 

SEI. HERR 

EHH, PARE GI) oe TK. HESSE JO(n log(n)). 
RAD : Al 


FR TLE ERR, ei. 2851005 MF A ATTE ( ATTA 


FEM). 
Ala ENDE NSD) , RENTAR XE, HIRE ICA DTC. 


E NES AN BSR:JIB]#E 
O(n log(m)), HPM RAVES. 


IRA Mia (ASH S] LMS AUR EN ) 


I , DESERT REA Fin 
EN (MERA ) TUR. 


IRA RE EE) , NEMEFARRRYO(n)A9YAIP HR IN MITTE. 17 5580 
ENE Be 


TEA RENE Tr , EE "pivot" (HÆ). pivot HERF 
Brå, pivot ät Pål. 


LIRAMA RANA. 
RDIR THAT: , UREA EB E EAT EUR. 


WMERŻWITETEUNTFi, WEEKAAVIIDESMMKAI , (ARBRE - 
leftSizeHYAB ATTE 


FIBIZEUXBJSCEM VID, 


1 public int partition(int[] array, int left, int right, int pivot) 


( 2 while (true) ( 3 while (left <= right && array[left] <= pivot) 


{ 4 left++; 5 } 6 7 while (left <= right && array[right] > pivot) { 
8 right--; 9 } 10 11 if (left > right) { 12 return left - 1; 13 } 
14 swap(array, left, right); 15 } 16 } 17 18 public int rank(int[] 
array, int left, int right, int rank) { 19 int pivot = 
array[randomIntInRange(left, right)]; 20 21 /* SE, REISS 
ZÆ */ 22 int leftEnd = partition(array, left, right, pivot); 23 
24 int leftSize = leftEnd - left + 1; 25 if (leftSize == rank + 1) 
{ 26 return max(array, left, leftEnd); 27 } else if (rank < 
leftSize) { 28 return rank(array, left, leftEnd, rank); 29 } else { 


30 return rank(array, leftEnd + 1, right, rank - leftSize); 31 } 32 
J 


EK BR MIRE SVA , HEIE NFS FALAR. 


WR KE TTR ES (RAYA) , MRI SAME , LUENIX 
RU PE, DR, MAREA UE AA TANIA ESR. 


ASAD LALA AAA RESTE, TTSA JES. All, X 
NIZZA ES ARANA, CL RS DD GEA 
(ASE) — Ð. 


18.7 GE BR, Ho MER, HAHA PAR, XNA 
ARE. (1060 ) 


fili 


ER , BR E URREA AV ÆI N 


ARABIA, ILE ANNE ? 


Fe TA Lee PUE, Me E SN Be 
NA+ , AAA FER. 


-EXRBEGZBSUSRIA SUIT F : 


1 String getLongestWord(String[] list) { 2 String[] array = 
list.SortBvLength(); 3 /* bilfEmapLMEEER */ 4 HashMap map = new 
HashMap ; 5 6 for (String str : array) { 7 map.put(str, true); 8 } 
9 10 for (String s : array) { 11 // UHAVPKSHBENIPA34 12 for (int 
i = 1; i < s.length(); i++) í 13 String left = s.substring(0, i); 
14 String right = s.substring(i); 15 // #BAAMERAGACAF 16 
if (map[left] == true && map[right] == true) { 17 return s; 18 } 19 


} 20 } 21 return str; 22 } 


AE ERE A SA PA ERT, IXMBAERAR. (BE , ARTETA 
HER, AA RE ? 


is F ATARFE RAMA, RÍKA : RSR ERA SET 
ABUS, WEI SATAN TS HEHE IT JE HR, 


TEA HAHN : 


1 String printLongestWord(String arr[]) { 2 HashMap map = new 
HashMap (); 3 for (String str : arr) { 4 map.put(str, true); 5 } 6 


Arrays.sort(arr, new LengthComparator()); // FcECEHEP 7 for 


(String s : arr) { 8 if (canBuildWord(s, true, map)) { 9 
System.out.println(s); 10 return s; 11 ) 12 ) 13 return "" ; 14) 
15 16 boolean canBuildWord(String str, boolean isOriginalword, 17 
HashMap map) { 18 if (map.containsKey(str) 88 !isOriginalWord) { 19 
return map.get(str); 20 } 21 for (int i = 1; i < str.length(); i++) 
( 22 String left = str.substring(0, i); 23 String right = 
str.substring(i); 24 if (map.containsKey(left) && map.get(left) == 
true && 25 canBuildWord(right, false, map)) { 26 return true; 27 } 


28 } 29 map.put(str, false); 30 return false; 31 } 


ER ERA, Ser — NIVI. BAMA ARE y Z 
KARER. MEK, HIER SE EE 'testingtester' , 


MATSI A. 


Ah, fo/RimisoriginalnordA Frk EAS. VSFH7JiEcanBuildWord 
Hj, fe AJSISSBISHURET |, EEE, É ISMAEL AIMAR 
ENGAR. BE, BA NOR : TRS, maps 
true , (ARIMA EItrue ( KIJERIREAR MASA ). AUC, FRA 
Bia], KIIJSAIAisoriginalWordino ik NA. 


9.18 AE (2) 


18.8 EPE SI TORRES ERBSSSURT , ISI 17374 , ARRIETA 


SMA, e, (B1060 ) 


KETÄ 


E, BUSH ( suffix tree), MB, Fa bibs, WKAR 
FAR : 





JAG , RSE PRET ES, AR BOEN 
AIA , RARA MUA. 


1 public class SuffixTree { 2 SuffixTreeNode root = new 
SuffixTreeNode(); 3 public SuffixTree(String s) { 4 for (int i = 0; 
i < s.length(); i++) { 5 String suffix = s.substring(i); 6 
root.insertString(suffix, i); 7 } 8 } 9 10 public ArrayList 
search(String s) { 11 return root.search(s); 12 } 13 } 14 15 public 


class SuffixTreeNode { 16 HashMap children = new 17 HashMap (); 18 


char value; 19 ArrayList indexes = new ArrayList (); 20 public 
SuffixTreeNode() { } 21 22 public void insertString(String s, int 
index) { 23 indexes.add(index); 24 if (s l- null 88 s.length() > 0) 
{ 25 value = s.charAt(@); 26 SuffixTreeNode child = null; 27 if 
(children.containsKey(value)) { 28 child = children.get(value); 29 
} else { 30 child = new SuffixTreeNode(); 31 children.put(value, 
child); 32 } 33 String remainder = s.substring(1); 34 
child.insertString(remainder, index); 35 } 36 } 37 38 public 
ArrayList search(String s) { 39 if (s == null || s.length() == 0) { 
40 return indexes; 41 } else { 42 char first = s.charAt(0); 43 if 
(children.containsKey(first)) { 44 String remainder = 
s.substring(1); 45 return children.get(first).search(remainder); 46 


} 47 } 48 return null; 49 } 50 } 


18.9 BENLER—ENEJIENRTIIŻ. Ho MER , SABINA, Æt 
HERPA. (B106 ) 
EA 


AEA MINE (priority heap) : ÞARI , féllu 
AYE , LIS AT, ENA TN. RAÐIR , H 
HAS JUS FM MEN, IE MESE V. 


AL, ANDAR: NÆTARÐIB? CAB NV, URASTA, 
AP MENE A. LEAN, UTARA. 


úRmaxHeap.size() > minHeap.size() , fllmaxHeap.top()AIHUM, UR 
maxHeap.size() == minHeap.size() , WlmaxHeap.top( )flminHeap.top( )ÅY 
sa HIVE. 


SEEM ENA MEN, RlIZH#RmaxHeap EZ. 


BAA. ĦANHJIEĊERKAT IR MF ÆTLA 
maxHeapHi , AMIA minHeap. MANIERA ES , sjá maxHeap lks — ` 
TUR. IXNREIFKREZAG2ARE , FREIE, REM NER — VITES 
BERN, HUSE maxHeapskM HEHJIEIMITE , HALA REIR HU 
#1 , ME FAS PARI HO (1og(n)). 


1 private Comparator maxHeapComparator; 2 private Comparator 
minHeapComparator; 3 private PriorityQueue maxHeap, minHeap; 4 5 
public void addNewNumber(int randomNumber) { 6 /* FA: 
addNewNumber (F$ FAAJI: 7 + maxHeap.size() >= minHeap.size() 
*/ 8 if (maxHeap.size() == minHeap.size()) { 9 if ((minHeap.peek() 
!= null) && 10 randomNumber > minHeap.peek()) { 11 
maxHeap.offer(minHeap.poll()); 12 minHeap.offer(randomNumber); 13 ) 
else { 14 maxHeap.offer(randomNumber); 15 } 16 } else { 17 
if(randomNumber < maxHeap.peek()) { 18 
minHeap.offer(maxHeap.poll()); 19 maxHeap.offer(randomNumber); 20 } 
21 else { 22 minHeap.offer(randomNumber); 23 } 24 } 25 } 26 27 
public static double getMedian() í 28 /* maxHeapÆ/DSiRminHeap—## 


Á DI , #maxHeap 29 * JE, MlminHeapth JE */ 30 if 


(maxHeap.isEmpty()) { 31 return @; 32 } 33 if (maxHeap.size() == 
minHeap.size()) { 34 return ((double)minHeap.peek()+ 
(double)maxHeap.peek()) / 2; 35 ) else í 36 /* ZmaxHeapSminHeapX 
Ala, BBA , 37 * maxHeap MEG 753% , jælalmaxHeap 38 + AJETA 


*/ 39 return maxHeap.peek(); 40 } 41 } 


18.10 AAS SHEN, KES. HETTA, 18 NEAS — 
isl, (RANTS. GEE , BSI EB in gp RE = El 
BENI. ( 33106 ) 


RA 


HENDE , ESAS EAM eB. E E P, 
VBM ADK, SSC EES FRA. BEIILGEFTSM , $ 
BIE , lll BE M EKA ? 


BILL, (BÆRT ERIÄ. BAA "HAKE . KEE 
ER, WERB[v] = w, WR CTS, AAR , JLL Et: sk 
HARE , ERIS. BS NANA : 


1 LinkedList transform(String startWord, String stopWord, 2 Set 
dictionary) { 3 startWord = startWord.toUpperCase(); 4 stopWord = 
stopWord.toUpperCase(); 5 Queue actionQueue = new Linkedlist (); 6 
Set visitedSet = new HashSet (); 7 Map backtrackMap = 8 new TreeMap 
(); 9 10 actionQueue.add(startWord); 11 visitedSet.add(startWord); 


12 13 while (!actionQueue.isEmpty()) ( 14 String w - 


actionQueue.poll(); 15 /* jæks REE AEV */ 16 for 
(String v : getOneEditWords(w)) { 17 if (v.equals(stopWord)) { 18 
// HER MIDES ! WEHE 19 LinkedList list = new LinkedList 
O; 20 // 18viEjIElist 21 list.add(v); 22 while (w != null) í 23 
list.add(0, w); 24 w = backtrackMap.get(w); 25 ) 26 return list; 27 
y 28 /* EVE s= BBEBRSEBis] */ 29 if (dictionary.contains(v)) í 30 
if (!visitedSet.contains(v)) { 31 actionQueue.add(v); 32 
visitedSet.add(v); // fRMCAEWIR] 33 backtrackMap.put(v, w); 34 } 
35 } 36 ) 37 ) 38 return null; 39 } 40 41 Set 
getOneEditWords(String word) { 42 Set words = new TreeSet (); 43 
for (int i = 9; i < word.length(); i++) { 44 char[] wordArray = 
word.toCharArray(); 45 // RAAF RAC oe 46 for (char c = 

A ; c <= Z ; c++) { 47 if (c != word.charAt(i)) í 48 
wordArray[i] = c; 49 words.add(new String(wordArray)); 50 } 51 } 52 


} 53 return words; 54 } 


AA NAS RÆKKEN EP. Hhuhileff MR 
EH ABA) , SUC AAA TANIA (nm). forte PA Vile NFT 
P, PIS TSHR ERASE , HJIBJ RÆ /JO(n) 


18.11 ET, RSS (ØE) TERRIA. Kit T UA, OR 
DIENTE RARA TIT. (61067 ) 


RA 


FSP , lt PR, NS VR 


"1. (AH JA : O(N4) 


FRA IESSE EISE EN , IUElNxNBSJJ5 £S — ` , (Rss Ste EX 
SAS , SEKIR, 


ADERAT SUN ISE, BLASS CDD : (N-1) x (N-1). RIRE 
FERIA, BRF SERA TAF, VRARE. RARE) , MAR 
SN. 3. N-3, FE. HIRE NRF, KILA NESA 
ESA. 


BRANN: 


1 Subsquare findSquare(int[][] matrix) { 2 for (int i = 
matrix.length; i >= 1; i--) { 3 Subsquare square = 
findSquarewithSize(matrix, i); 4 if (square != null) return square; 
5 } 6 return null; 7 } 8 9 Subsquare findSquareWithSize(int[ ][ ] 
matrix, int squareSize) í 10 /* SOND , ELSÆ(N - sz + 1) NAK 
11 * JjJszBSJ3ËE */ 12 int count = matrix.length - squareSize + 1; 
13 14 /* JAAS AsquareSizehYARE */ 15 for (int row = 0; row 
< count; row++) { 16 for (int col = 0; col < count; coltt) { 17 if 
(isSquare(matrix, row, col, squareSize)) { 18 return new 
Subsquare(row, col, squareSize); 19 } 20 } 21 } 22 return null; 23 
} 24 25 boolean isSguare(int[][] matrix, int row, int col, int 
size) í 26 // WA FOAM 27 for (int j = 0; j < size; j++){ 
28 if (matrix[row][col+j] == 1) í 29 return false; 30 } 31 if 


(matrix[row+size-1][col+j] == 1){ 32 return false; 33 ) 34 } 35 36 


// REAFDAMANDA 37 for (int i = 1; i < size 1; i++){ 38 if 
(matrix[row+i][col] == 1){ 39 return false; 40 } 41 if 
(matrix[row+i][col+size-1] == 1){ 42 return false; 43 } 44 } 45 


return true; 46 } 
2. FORME ` O(N3) 


AY "558" AL |, BABA, BANA Tal ié 
FGK IH, WEHT) BITTE, SPS Ee , meLiätissguarefg 


MESARE), ME SANS AE ERO (NB). 


(FAD rissquareBS AAR , HEKNE RENERE ETT NI RAI 
squareSizelMæS sæ, RITA, ICE AA, 


IMEI, Bema ills ST, HAVT NTE : 


if A[r][c] is white, zeros right and zeros below are Ø else A[r] 
[c].zerosRight = A[r][c + 1].zerosRight + 1 A[r][c].zerosBelow = 


A[r + 1][c].zerosBelow + 1 


REX NIF SAE. 


(Os right, Os below) Original Matrix 





HUE , isSquare FRAMMI LO(N) NITA , REMERA zerosRightXxl 


zerosBelowB[hnJ, 


FEA AAC VE. ER, findSquarefflfindSquareWithSizeÆ AA, 
BRS BR YEA f processSquare1 ARZ IR EMA. 


1 RRA processMatrix, — 153354 


1 public class SquareCell { 2 public int zerosRight = 0; 3 public 
int zerosBelow = 0; 4 /* BH, getter, setter */ 5 Y 6 7 Subsquare 
findSquare(int[][] matrix) { 8 SquareCell[][] processed = 
processSquare(matrix); 9 for (int i = matrix.length; i >= 1; i--) { 
10 Subsquare square = findSquareWithSize(processed, i); 11 if 
(square != null) return square; 12 } 13 return null; 14 } 15 16 
Subsguare findSquareWithSize(SquareCell[][] processed, 17 int 
squareSize) { 18 /* Sæ — MN; */ 19 ) 20 21 22 boolean 
isSquare(SquareCell[][] matrix, int row, int col, 23 int size) { 24 
SquareCell topLeft = matrix[row][col]; 25 SquareCell topRight = 


matrix[row][col + size - 1]; 26 SquareCell bottomLeft = matrix[row 


+ size - 1][col]; 27 if (topLeft.zerosRight < size) ( // MA HAR 
28 return false; 29 } 30 if (topLeft.zerosBelow < size) í // itti; 
WA 31 return false; 32 } 33 if (topRight.zerosBelow < size) í // 
RETIRA 34 return false; 35 ) 36 if (bottomLeft.zerosRight < 
size) ( // MA PZA 37 return false; 38 } 39 return true; 40 } 41 
42 SquareCell[][] processSquare(int[][] matrix) { 43 SquareCell[][] 
processed = 44 new SquareCell[matrix.length][matrix.length]; 45 46 
for (int r = matrix.length - 1; r >= 0; r--) { 47 for (int c = 
matrix.length - 1; c >= 0; c--) { 48 int rightZeros = 0; 49 int 
belowZeros = 0; 50 // R@S7AZSBNA SINE 51 if (matrix[r][c] = 

Ø) { 52 rightZeros++; 53 belowZeros++; 54 // B—4IEI—47_E 55 if 
(c + 1 < matrix.length) { 56 SguareCell previous = processed[r][c + 
1]; 57 rightZeros += previous.zerosRight; 58 ) 59 if (r + 1 < 
matrix.length) { 60 SguareCell previous = processed[r + 1][c]; 61 
belowZeros += previous.zerosBelow; 62 ) 63 } 64 processed[r][c] = 
new SguareCell(rightZeros, belowZeros); 65 } 66 } 67 return 


processed; 68 } 


18.12 ZEE — NERO ESTEE pk HIN x NIE , RSHA HITTE all ENT 
FENE, (581670) 


RA 
HESARI, RME , HETER ATA, 


EI já : O(N6) 


RTZ RENE" DØ, KELA MNAE. XA EA 
TRA FAEN , SRS, KURE, 


EIA UTA HI BENI FEN (AES) , RAS SÁTU , SET Hr 
BAA REX. 


FAT 234180 (NA) P IAB , RANTAAN) , HI , ZAR 
TIS BR SARE AO (N6). 


2. SIS : O(N4) 


FEAA RANEES O(N) , RESBEEUARABIH ERAI. BIKE 
SIIT SIENNE ? SE ! SE, computeSumEJFARTAJLLIEZEO(1), 


Eje THE : 





A FIX HE : 


ValD = area(point(0, 0) -> point(x2, y2)) ValC = area(point(0, 0) - 
> point(x2, y1)) ValB = area(point(0, 0) -> point(x1, y2)) ValA = 
area(point(0, 0) -> point(x1, y1)) 


Ba Nval* MIRRA , ESTEE FAR. 

FIRE , SILA RSA : 

area(D) = ValD - area(A union C) - area(A union B) + area(A) 
NA RADA : 

area(D) = ValD - ValB - ValC + ValA 


ESA ES : 


Val(x, y) = Val(x - 1, y) + Val(x, y - 1) - Val(x - 1, y - 1) + 
M[x] [y] 


A 
FRANSKUR. 


1 int getMaxMatrix(int[][] original) { 2 int maxArea = 
Integer MIN VALUE; // iXX „ BARA Rev FO 3 int rowCount = 
original.length; 4 int columnCount = original[@].length; 5 int[][] 
matrix = precomputeMatrix(original); 6 for (int rowl = 0; rowl < 
rowCount; row1++) { 7 for (int row2 = row1; row2 < rowCount; 
row2++) { 8 for (int coll = 9; coli < columnCount; col1++) { 9 for 
(int col2 = col1; col2 < columnCount; col2++) { 10 maxArea = 
Math.max(maxArea, computeSum(matrix, 11 row1, row2, coli, col2)); 


12 } 13 } 14 } 15 } 16 return maxArea; 17 } 18 19 int[][] 


precomputeMatrix(int[][] matrix) { 20 int[][] sumMatrix = new 
int[matrix.length][matrix[0].length]; 21 for (int i = @; i < 
matrix.length; i++) { 22 for (int j = 9; j < matrix.length; j++) { 
23 if (å == 0 88 j == 0) { // Ë Nr 24 sumMatrix[i][j] = 
matrix[i][j]; 25 ) else if (j == 0) ( // Â- lJ & IC 26 
sumMatrix[i][j] = sumMatrix[i - 1][j] + matrix[i][j]; 27 } else if 
(i == 0) ( // FATAL 28 sumMatrix[i][j] = sumMatrix[i][j - 1] 
+ matrix[i][j]; 29 } else { 30 sumMatrix[i][j] = sumMatrix[i - 1] 
[j] + 31 sumMatrix[i][j - 1] - sumMatrix[i - 1][j - 1] + 32 
matrix[i][j]; 33 } 34 } 35 } 36 return sumMatrix; 37 } 38 39 int 
computeSum(int[][] sumMatrix, int i1, int i2, int j1, int j2) { 40 
if (il == 0 && j1 == 0) ( // M470. Silo 41 return sumMatrix[i2] 
[32]; 42 ) else if (il == 0) ( // Haart 43 return sumMatrix[i2] 
[32] - sumMatrix[i2][j1 - 1]; 44 ) else if (j1 == 0) í // Nslloffiià 
45 return sumMatrix[i2][j2] - sumMatrix[i1 - 1][j2]; 46 } else { 47 
return sumMatrix[i2][j2] - sumMatrix[i2][j1 - 1] 48 - sumMatrix[il1 


- 1][j2] + sumMatrix[i1 - 1][j1 - 1]; 49) 50 } 
3. MMS SRA ` O(N3) 


AMAB, JEE NARA. SISRABEE/JRIGCAU , HAlTATLAEO(R2C) B1B] 
PHI. 


EE FIRER FE PE ` HÆ VESA , RMIT RABI 
BUA, PATADA CEO (N AAAS! (TARA) RAITAA , TARA UA 


SR ALEC 


ES 


o 


A: LORETTA EST) 
BÊ , $A, We o ES AI MOUS. EM 
the : 

1 maxSum = @ 2 foreach rowStart in rows 3 foreach rowEnd in rows 4 
/* KB EFE, rowStart7 5 * SEO, rowEnd AE F2, 6 $ 
FRH colStartflcolEndÆfMð, 7 * (BARA */ 8 maxSum = 


max(runningMaxSum, maxSum) 9 return maxSum 


ME, REZAR "EF" BUcolStartifilcolEnd ? IR SE kee 
BRÆT. 


[SES RT NESS : 





rowEnd 


KAS KájjagniIcolstartficolEnd , (E45rowStart7HJ_Fi2)., rowEnd SWAY 


1 


FFaM TARA. Alt , Bli Fue , AMARA LARR 
HymaxSubArray GARZA, 


fEBUTEIBS DIT ETE MS 


(rowStart, first column)Æl|(rowEnd, fourth column), 
Bih, FIS HÆÐIN RAMA. 


1 maxSum = @ 2 foreach rowStart in rows 3 foreach rowEnd in rows 4 
foreach col in columns 5 partialSum[col] = sum of matrix[rowStart, 
col] through 6 matrix[rowEnd, col] 7 runningMaxSum = 
maxSubArray(partialSum) 8 maxSum = max(runningMaxSum, maxSum) 9 


return maxSum 


"B5. 619HHÉSHMERBIR*C ( EEA |P]rowstartÆrowEnd) , ALEKH 
O(R3C), AU, AMMAR. 


TERS, 617, MAHa[0].. .a[i JUMER , BEEN or ie AAT ir 
Fiva[@]...a[i-1] Net. SED EET ACE TRAE, 


1 maxSum = @ 2 foreach rowStart in rows 3 clear array partialSum 4 
foreach rowEnd in rows 5 foreach col in columns 6 partialSum[col] 
+= matrix[rowEnd, col] 7 runningMaxSum = maxSubArray(partialSum) 8 


maxSum = max(runningMaxSum, maxSum) 9 return maxSum 


ERA, NBAS : 


1 public void clearArray(int[] array) { 2 for (int i = 0; i < 


array.length; i++) { 3 array[i] = 0; 4) 5 ) 6 7 public static int 
maxSubMatrix(int[][] matrix) { 8 int rowCount = matrix.length; 9 
int colCount = matrix[0].length; 10 11 int[] partialSum = new 
int[colCount]; 12 int maxSum = 0; // RARE AAN 13 14 for 
(int rowStart = @; rowStart < rowCount; rowStart++) { 15 
clearArray(partialSum); 16 17 for (int rowEnd = rowStart; rowEnd < 
rowCount; rowEnd++) { 18 for (int i = @; i < colCount; i++) { 19 
partialSum[i] += matrix[rowEnd][i]; 20 } 21 22 int tempMaxSum = 
maxSubArray(partialSum, colCount); 23 24 /* Dër ak „ SBR 
25 * CSR */ 26 maxSum = Math.max(maxSum, tempMaxSum); 27 } 28 
} 29 return maxSum; 30 } 31 32 public static int maxSubArray(int 
array[], int N) { 33 int maxSum = 0; 34 int runningSum = 0; 35 36 
for (int i = 0; i < N; i++) { 37 runningSum += array[i]; 38 maxSum 
= Math.max(maxSum, runningSum); 39 40 /* ÆrunningSum < 0, RUE 
EST. 41 * HB */ 42 if (runningSum < 0) í 43 runningSum = 0; 


44 } 45 } 46 return maxSum; 47 } 


LSR , A ES HÆ NE) 


18.13 Ace LBA EINE, isit NERE EAS SARA ARB 
JÉ , Aha Taki (BARA) , SI HAR NE (BET 
F). FERDE AES ERE , (FEXHEHSK , MESSE. (Á 
1067 ) 


RA 


RESSHAXKRJAM , HIMES DREW, IFR, BR ER 
CREE 2 


IE, MRE AE EET , MIDA EA BEEK : SEK, 5315 
=. BIL, IA Ns lA! 
Di OR RÉ IRAN. 


fe BK EE DIE AREA. A EDAD 
length(largest word)2, 


1 int maxRectangle = longestWord * longestWord; 2 for z = 
maxRectangle to 1 { 3 for each pair of numbers (i, j) where i*j = z 


{ 4 /* BRIM, DURE */ 5) 6 } 


JE TBA ANG MRE, FILME TRES ERA SUAE: 
æð EK Ð, 


ME, KEIIKERJÄRÖ : makeRectangle(int 1, int h), XP ANEMEKI 
A 


SS E E Antes TEARS. 
At , BEER. 


Bik IEA ee x SHJÄRÄZ , BU LIT : 


there queen pizza ..... 


ÆR, F-VÆKILP FE ar op, PANAM RNA, FHESA LI 
tap SIE ja]. BER EAHA , MADE MI, MEI 
je NA ? 


tS | MER. Bl] DM RAGE (trie) , Mitfi 
RT BEDA REARS. Ma, 117-138 Ein MEN „9 
Se) E Neuf, WERE , MBA, ARIE 
FEH. 


FBI SISCH, KAS, NER EP. 


FAS EME , FARK. Kl Sl SKK ( E À 
trieDÆKKENER ) XA, BAJAREN, JEVNE FAEN. 


1 WordGroup[] groupList = WordGroup.createWordGroups(list); 2 int 
maxWordLength = groupList.length; 3 Trie trielist[] = new 


Trie[maxWordLength ] ; 


maxRectangle7j;Az&ÍVABBg "ER" , MEJĦEBJERAŻEJIŻ ( maxWordLength2 ) H 
$8, AneMEeZXA ASEH. ARES, ZAASQRRAMRM— , HÉ 
ATH, KVMYR S. HU, — PRIME RE ER AE. 


1 Rectangle maxRectangle() ( 2 int maxSize = maxWordLength * 

maxWordLength; 3 for (int z = maxSize; z > 0; z--) í // HIT 
tà 4 for (int i = 1; i <= maxWordLength; i++) í 5 if (z % i == Ø) í 
6 int j = z / å; 7 if (j <= maxWordLength) í 8 /* MÉRKEi ekip 


RE. it, 9 * i * j = z */ 10 Rectangle rectangle = 


makeRectangle(i, j); 11 if (rectangle != null) { 12 return 


rectangle; 13 } 14 } 15 } 16 } 17 } 18 return null; 19 } 
maxRectangleX JAR fmakeRectangle75;iA , AFH ERE SEA. 


1 Rectangle makeRectangle(int length, int height) { 2 if 
(groupList[length-1] == null || 3 groupList[height-1] == null) { 4 
return null; 5) 6 7 /* ZEE, MIAEKEIRAKENtrie */ 8 if 
(trieList[height - 1] == null) { 9 LinkedList words = 
groupList[height - 1].getWords(); 10 trieList[ height - 1] = new 
Trie(words); 11 } 12 13 return makePartialRectangle(length, height, 


14 new Rectangle(length)); 15 } 


makePartialRectangle ARIES, SNES EL 
RES SK. MRS,  NÉESES- SE 
EKA. TWAA, ÅRRE. 


EMI, SAS FBSR. ÉTÉ, MAUBIRIE, AA Saba 
BJR PI REIS HE SAVE NS. 


AS, RE EET ÆLE TIN , PAR ZARATE, ABA , MER 
TAKEN , ENS SERENE , St A IATA SS BDI ár RAJA 
AA 


1 Rectangle makePartialRectangle(int 1, int h, Rectangle rectangle) 
í 2 if (rectangle.height == h) í // f$ €&4B AGUA 3 if 


(rectangle. isComplete(l, h, groupList[h - 1])) í 4 return 


rectangle; 5 Y else í 6 return null; 7 } 8 } 9 10 /* Jëbirëzilätrie 
Hz | SAAB */ 11 if (!rectangle.isPartialOK(1, trieList[h - 
1])) { 12 return null; 13 } 14 15 /* Æla MZ KÆRI Bin] , HINA 
16 * SRP , Ane 17 * BR */ 18 for (int i = 
0; i < groupList[1-1].length(); i++) ( 19 /* SRI LA Ris 
ABRE */ 20 Rectangle orgPlus = 21 rectangle.append(groupList[1- 
1].getWord(i)); 22 23 /* ti MIR MAMA), ERONEN */ 24 
Rectangle rect = makePartialRectangle(l, h, orgPlus); 25 if (rect 


!= null) { 26 return rect; 27 } 28 } 29 return null; 30 } 


Rectangle RRAN aI ARK , ULAR Ai sPartialokKwes 
FE HE) E SLÆRÐ (BIS 71883 JE TRIBUERE). 737AisCompleteRSZ] 


Res, FIRES ER AR, 


1 public class Rectangle { 2 public int height, length; 3 public 
char [][] matrix; 4 5 /* Ma N "zB" ABRE, KESEKENI, 6 * (85 
ESMERADA */ 7 public Rectangle(int 1) í 8 height = 0; 
9 length = 1; 10 } 11 12 /* HEISE KÆR ÆÐI FMR 13 + FRE 
AZ , (Gren SRS 14 * Ær ( (RESHETNKEKHRE 15 * ESS 
BRJÁNN 16 * THAT) */ 17 public Rectangle(int length, int height, 
char[][] letters) ( 18 this.height = letters.length; 19 this.length 
= letters[0].length; 20 matrix = letters; 21 } 22 23 public char 
getLetter (int i, int j) ( return matrix[i][j]; ) 24 public String 
getColumn(int i) ( ... ) 25 26 /* SEI AIE. BB EKI 
27 * FY, AAEÉEIIZEHHMSFHERMHAI */ 28 public boolean 


isComplete(int 1, int h, WordGroup groupList) { 29 if (height == h) 
{ 30 /* has SAAT HEN */ 31 for (int i = ð; i < l; 

i++) { 32 String col = getColumn(i); 33 if 
(!groupList.containsWord(col)) { 34 return false; 35 } 36 } 37 
return true; 38 } 39 return false; 40 } 41 42 public boolean 
isPartialOK(int l, Trie trie) { 43 if (height == 0) return true; 44 
for (int i = 0; i < l; i++ ) í 45 String col = getColumn(i); 46 if 
(!trie.contains(col)) { 47 return false; 48 } 49 } 50 return true; 
51 ) 52 53 /* JEAN CB: Ee 54 * Rectangle */ 55 public 
Rectangle append(String s) { ... } 56 } 


WordGroup EE MARIE, DERE ig. SES , KUSKE 
ar U ÆkNArrayListA, 


WordGroupHAYF Æ Hata jAcreateWordGroups Bl, 


1 public class WordGroup { 2 private Hashtable lookup = 3 new 
Hashtable (); 4 private ArrayList group = new ArrayList (); 5 6 
public boolean containsWord(String s) { 7 return 
lookup.containsKey(s); 8 } 9 10 public void addWord (String s) { 11 
group.add(s); 12 lookup.put(s, true); 13 } 14 15 public int 
length() { return group.size(); } 16 public String getWord(int i) { 
return group.get(i); ) 17 public ArrayList getWords() { return 
group; ) 18 19 public static WordGroup[] createWordGroups(String|[ | 


list) { 20 WordGroup[] groupList; 21 int maxWordLength = 0; 22 /* 


KHEIRKEEJMHJIEJE */ 23 for (int i = 0; i < list.length; i++) í 24 
if (list[i].length() > maxWordLength) { 25 maxWordLength = 
list[i].length(); 26 } 27 } 28 29 /* (SFP Rr KEÐA , AK 
IEER32373—H. 30 $ groupList[i]28Ê_ Fd, STP En 31 * 
length (i+1) */ 32 groupList = new WordGroup[maxWordLength]; 33 for 





(int i = 0; i < list.length; i++) í 34 /* iXÆÆwordLength - 113 
wordLength , 35 * AJXEZÁ5| , FEKE] */ 36 int 
wordLength = list[i].length() - 1; 37 if (groupList[wordLength] == 
null) { 38 groupList[wordLength] = new WordGroup(); 39 ) 40 
groupList[wordLength].addWord(list[i]); 41 } 42 return groupList; 


43 } 44 } 


Læst ( BifTriefiltrieNodeHj) , HERRERA AER. HA, 
ENT SILENE Re HÅBET, ES, EX SANTE 
Sj eR UJ AeA AREA. 


